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CHAPTER I. 
INTRODUCTION 
Do facilities contribute to the effectiveness of the vocational agri­
culture program in a local school? James P. Key (1977), in an editorial in 
the July issue of Agricultural Education Magazine, addressed this question. 
He stated: "I would have to answer this question with a resounding, yes!" 
He further stated; "Sure, an effective program can be conducted in a poor 
facility and a poor program can be conducted in an excellent facility. 
However, in a majority of the cases, the facilities and the program support 
one another." Key further expressed; "An effective program makes maximum 
utilization of the facilities and keeps them in top shape. This leads to 
the conclusion that utmost care should be taken in planning, securing, 
using, maintaining and improving local facilities." 
Providing quality facilities is a major concern expressed by many 
school administrators, boards of education and vocational agriculture 
instructors. Planning new facilities or evaluating existing facilities for 
remodeling purposes requires careful consideration on the part of those 
involved. 
The objectives of the program must serve as a basis for determining 
educational facilities requirements. The State of Iowa (1974) included the 
following statement regarding facilities; 
Before any building is planned, the scope and sequence of the 
curriculum must be defined, put down in writing, and adopted by 
the school board for the particular group of students to be 
housed in the new or remodeled structure. After the curriculum 
has been defined, educational specifications need to be prepared, 
approved, and adopted by the school board (p. 3). 
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J. D. MacConnell (1969), a renowned educational facility consultant, 
indicated perhaps the weakest link between planning and building is that of 
interpreting the needs of those using the facilities. Hoemer and Bear 
(1978) noted that school district staff and students are frequently forgot­
ten entirely or consulted too late in the planning process. Teachers must 
be involved in planning and interpreting and must be knowledgeable of 
facility requirements which support the vocational agriculture program. 
Statement of the Problem 
Local boards of education, administrators and teachers face problems 
of providing facilities that will best serve the needs of the students and 
the community. Planning new facilities or evaluating old facilities for 
remodeling consideration represents a long-term investment not to be taken 
lightly. 
Further, the mandates of the Congress regarding the types of voca­
tional educational programs, as well as the quantity and quality needed to 
serve the people, indicate a need to provide facilities that support the 
basic objectives of the vocational agriculture program. 
Little or no facility evaluation and planning research have been done. 
A need exists to provide complete, up-to-date infomnation for evaluating 
existing facilities and planning new facilities. 
Purpose of the Study 
The primary purpose of this study was to develop and test a facility 
evaluation and planning technique for production programs of vocational 
agriculture. The specific objectives of this research were to: 
(1) Develop a facility evaluation and planning instrument. 
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(2) Determine if there were differences in facility evaluation scores 
among evaluators. 
(3) Determine if there were differences in the mean evaluation scores 
of facilities located in separate buildings and those integrated 
into the main building. 
(4) Determine if there were differences between the mean scores of 
shared facilities and those not shared with other school pro­
grams. 
(5) Determine if there were differences in the mean hours of use of 
facilities located in separate buildings and those integrated 
into the main building. 
(6) Determine if a relationship exists between the years of age of a 
facility and the total evaluation score. 
(7) Determine if a relationship exists between the hours of facility 
use and the total evaluation score. 
Definition of Terms 
For the purpose of this study, a number of terms were defined: 
Facility evaluation and planning technique describes a process for deter­
mining the strengths and weaknesses of facility areas and/or the total 
facility for improvement or remodeling purposes of existing facilities 
or with the intent of planning a new facility. The process uses the 
facility evaluation and planning instrument developed as a result of 
this research project to help accomplish these purposes. 
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Facility areas include space described as classroom, classroom storage 
area, classroom laboratory area, office area, agricultural mechanics 
laboratory, tool storage area, supply storage area, locker area and 
outdoor areas. 
Facility related items refers to physical features that typically describe 
or are included within or as part of the facility areas. An example 
would be the chalkboard in the classroom. 
Delimitations 
1. This study was delimited to vocational agriculture departments in 
the State of Iowa. 
2. This study was delimited to vocational, agriculture facilities ten 
years of age or less. 
3. This study was delimited to the evaluation of facilities only for 
production programs of vocational agriculture. 
4. A limitation of the study was inherent due to limited means of 
measuring certain facility related items. 
Assumptions 
1. All Iowa Departments of Vocational Agriculture with facilities 
approximately ten years of age or less were identified in the pop­
ulation. 
2. All the vocational agriculture facilities included in the popula­
tion were designed for production agriculture program emphasis. 
3. It was further assumed that the data collected were valid since it 
was gathered in a relatively short period of time, by the same 
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person, with the same information provided to everyone and with 
the same procedures used throughout the study. 
Hypotheses 
1. No significant difference exists between the mean facility evalua­
tion scores of the evaluators. 
2. No significant difference exists between the mean evaluation 
scores of facilities located in separate buildings and those inte­
grated into the main building. 
3. No significant difference exists between the mean evaluation 
scores of shared facilities and those not shared with other school 
programs. 
4. No significant difference exists between the mean hours of use of 
the facilities located in separate buildings and those integrated 
into the main building. 
5. No relationship exists between the years of age of the facility 
and the total facility evaluation score. 
6. No relationship exists between the hours of facility use and the 
total facility evaluation score. 
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CHAPTER II. 
REVIEW OF LITERATURE 
The literature review is presented in three major sections: (1) plan­
ning vocational agriculture facilities, (2) planning vocational or occupa­
tional education facilities, and (3) planning shop facilities. 
Planning Vocational Agriculture Facilities 
"Providing Adequate Vo-ag Facilities—a High Priority" is the title of 
a recent article by A. L. Carson (1977) of the North Carolina State Depart­
ment of Public Instruction. Carson suggested departments of vocational 
education can expect enrollments to increase at a rate faster than adequate 
facilities ca. î provided. His optimism is expressed in view of the fact 
that many people require sufficient training to develop necessary skills 
and competencies to compete in a time of technological advances and automa­
tion. He further stated: 
The current world food crisis which is rapidly depleting our 
national food reserves is causing more young people to remain in 
agricultural production and many adults to return to fanning on a 
full or part-time basis. Occupational opportunities in the areas 
of ornamental horticulture, agricultural mechanics, processing, 
recreation, and environmental protection, are responsible for 
extensive expansion of agriculture programs into urban and subur­
ban areas (Carson, p. 16). 
Although Carson did not elaborate on the specifics of facility planning, it 
is noteworthy that he recognized the need for changes in facilities result­
ing from changing agriculture programs. 
One of the more recent contributions to facility and building planning 
is a text by Bear and Hoemer (1978), "Planning, Organizing and Teaching 
Agricultural Mechanics." The authors discussed solving school building 
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needs and presented in outline form a list of physical features needed in 
the vocational agriculture facility. Specific facility areas were identi­
fied and included: office, classroom, classroom storage, classroom labora­
tory, agricultural mechanics laboratory and outdoor storage. The outline 
of physical features enumerated pertinent questions concerning specifica­
tions and requirements, among these were: 
Does the office provide at least 120 square feet of floor space 
per instructor (size 10' x 12')? 
Does the classroom provide a minimum of 840 square feet of floor 
space approximately (28* x 30') and at least 45 square feet of 
floor space for each student in the largest class? 
Are the windows 5-6' above the floor and is the ceiling at least 
10' high? 
Other questions relating to the classroom requirements were: 
Is there artificial lighting providing (semi-direct and diffused) 
80-100 foot candles on classroom tables? 
Is there at least 14-20 linear feet of chalkboard at the front of 
the classroom? 
Is there tackboard space of at least 8-10 linear feet or 30 
square feet? 
Is there sufficient shelf space for storing text and reference 
books (200 linear feet)? 
Is there sufficient sloping shelf space for storing current 
issues of agricultural magazines, at least 40 linear feet? 
Are there electrical duplex convenience outlets located at 10 to 
15' intervals on each wall of the room? 
Are there sufficient tables (2' x 5') provided for the largest 
class with two students per table? 
Questions regarding the classroom storage and classroom laboratory were 
also raised and included: 
Is there storage (approximately 10' x 12') adjacent to the class­
room and office? 
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Is there a separate laboratory (approximately 18' x 24' or 432 
square feet) adjacent to the classroom? 
Is there adequate counter work space (50-60 linear feet)? 
Many pertinent items were listed concerning the agricultural mechanics lab­
oratory: 
Does the mechanics area have a width to length ratio of Izlh to 
2? 
Does the area provide a minimum floor space of 150 square feet of 
free floor space for each student in the largest class? 
Does the area provide 1,400 square feet of extra floor space to 
be occupied by work benches, power tools, etc.? 
Does the area provide a minimum of 3,800 square feet for a one-
man department (16 students x 150 square feet + 1,400 square 
feet)? 
Is the ceiling 22-24' high depending on width and height of over­
head door? 
Is there a sump type drain at each overhead door? 
Is there a dust collection system? 
Is there an exhaust fume collection system? 
Is nonskid paint abrasive strips or abrasive pads used by power 
tools? 
Are safety zones provided for work areas? 
Is artificial light adequate in the work area (50-75 foot candles, 
diffused, lack of glare and shadows)? 
Are artificial lighting fixtures placed so that a student at a 
bench does not cast a shadow on his work and is there at least 
100 foot candles of light at bench tops? 
Are there 120 volt plug receptacles located at 8 to 12' intervals 
along each wall? 
Are there one or more 120 volt ground fault circuit interrupter 
receptacles on the outside of the building? 
Is the overhead door at least 20-24' wide and 16-18' high depend­
ing upon the ceiling height and has an electric door opener? 
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Is a 3' entrance door provided near the overhead door? 
Supply storage and tool storage questions included: 
Is there at least 320 square feet (16 x 20') of floor space 
available for storage of consumable supplies and special tools in 
a separate room that can be locked? 
Is there space provided for storing lumber and steel (separate 
room, overhead mezzanine, wall racks)? 
(a) is this space at least 20* long (24' is preferred)? 
(b) does this storage area have an outside entrance to 
facilitate the handling of long pieces of wood, steel or 
pipe? 
Are general purpose tools arranged in cabinets, on portable 
panels, in panels above the workbenches or in a tool crib? 
Outdoor storage was a final consideration; questions included: 
Is there storage space outside the mechanics laboratory partially 
protected from the weather, that can be used for storing 
machinery in the process of repair? 
Is this machine storage area screened from public view by a 
fence, wall or hedge? 
Is this storage area paved or hard surfaced? 
Is there an outdoor loading ramp to facilitate the loading 
and unloading of agricultural equipment? (Bear and Hoemer, 
1978, pp. 85-93). 
Many additional questions regarding vocational agriculture facilities were 
raised and discussed in the text by Bear and Hoemer. 
Rogers (1976) illustrated the relationships of instructional spaces 
within the agricultural complex to each other, note Figure 1. He indicated 
that the major traffic patterns to be considered are easily seen. 
10 
Hort. 
Patio 
Area 
Figure 1. Relationships of instructional space within the agricultural 
complex 
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Rogers also presented spatial requirements which were taken from the 
"Program Planning Guide for Agricultural Mechanics," (Bulletin 77F-18, 
Agribusiness and Natural Resources Education, Tallahassee, FL). 
GENERAL SPATIAL REQUIREMENTS 
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en 
A B C D 
AAM-141 20 4400 2700 500 100 200 300 300 100 200 2400(1) 
h acre 
AAM-142 40 6825 4500 625 150 300 450 300 100 400 2400(1) 
acre 
(1) Paved, fenced, part enclosed; A-Technical Reference Center; 
B-Chemical and Fuel Storage; C-Shower and Locker Area. 
Welding booths for arc welding should be constructed in the 
mechanics laboratory. 
Welding booths for oxy-acetylene gas should be constructed. 
Air and smoke removal units should be installed. Overhead chain 
hoist with track should be included in the mechanics laboratory. 
Industrial type circular handwash facility with foot controlled 
pedals should be in the mechanics laboratory. 
The complete enclosed laboratory should be equipped with forced 
air ventilation. Overhead doors should be a of 10 feet 
in height. 
All electrical and gas equipment should meet OSHA requirements 
(Rogers, 1976, p. 36). 
Walls and ceilings were recommended to be at least 14 feet high to 
provide a shop-entrance service door 12 feet high. A minimum of two out­
side doors in the shop with the large door being 12-14 feet wide and 
12 feet high was indicated. Windows should be at least 72 inches in height 
from the floor according to Rogers, to prevent outside distractions and yet 
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provide natural light and ventilation in addition to wall space for cabi­
nets. 
Lighting recommendations were listed at 50 to 60 foot candles of light 
at the work bench height (36 inches off the floor) and 80 to 100 foot can­
dles of light on tables and machines. 
Rogers further indicated that storage space is very necessary to main­
tain and efficiently operate a shop. Not only does the laboratory become 
untidy but may possibly be dangerous if cluttered with obstructions. 
Wall-type workbenches or work table space of 40 linear feet was sug­
gested as a minimum. Rogers considered six linear feet of workbench space 
per student as being adequate. 
A patio or outdoor area located just outside the large entrance door 
with overhead protection from the sun and bad weather was recommended. It 
was suggested that the patio consist of a concrete apron six inches thick, 
14 to 20 feet by the width of the building. 
In regard to the classroom to be used for related instruction in agri­
cultural mechanics, guidelines were given by Rogers for permanent fixtures. 
They included: 
a) A minimum of 18 linear feet of chalkboard 
b) A minimum of 32 square feet of tackboard 
c) A wall clock and bell system 
d) Provisions for darkening room for audio-visual presentations 
e) Projection screen 
f) Vertical notebook racks with a capacity of 80 standard ly note­
books 
g) Display cabinets 
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h) Shallow, miscellaneous storage cabinets 
i) Shelving for readily available storage of books and other learning 
materials in current use. 
A general description of office requirements was presented including a 
telephone and furniture needs such as desk, chairs, filing cabinets, book­
case and secretaries desk with typewriter and chair. A brief description 
of the supply storage, tool storage, technical reference center, chemical 
and container storage and clean-up area completed the facility section of 
the book. 
A recently completed research project by Shinn (1978) to develop a 
Missouri Facilities Guide for Program Planning and Evaluation in Agricul­
tural Education provided updated information. Recommendations for the 
office-conference room included a minimum of 140 square feet for one 
teacher with an additional 50 square feet for each additional instructor in 
a multi-teacher department. The office should be located between the shop 
and classroom with sliding windows to allow full visibility. Air-condi-
tioning was recommended from either an individual unit or from a centrally 
located system according to the study. 
The classroom size minimum of 780 square feet with 40 square feet per 
student in the largest class was suggested. A width of 24 feet was con­
sidered minimum with 26 to 28 feet being much more desirable. Additional 
information was presented regarding: wall material, ceiling material, 
colors, ceiling height, floor, windows, lighting, heating, ventilation and 
electrical service for the classroom. 
14 
The island type laboratory was reconmended and preferably placed at 
the rear of the classroom. A folding door between the laboratory and 
classroom was recommended. 
A separate room for storage of instructional materials, teaching aids, 
à 
visual equipment, crop samples, surveying equipment, certain chemicals and 
other equipment should be provided with a minimum of 100 square feet. 
The study yielded the following minimum recommendations for the agri­
cultural mechanics shop for a production agriculture program. A minimum 
size of 3,500 square feet and 200 square feet for each student in the 
largest class was suggested. A width of at least 50 feet and a width 
length ratio of no more than 1 to Ih was indicated. Minimum recommenda­
tions were listed for the basic construction features in addition to such 
items as water, heating, electrical power source, electrical outlets, 
lights, ventilation, work benches, air compressor, locker and wash-up area, 
restrooms, outside work and storage area, paint room and safety considera­
tions . 
Bear (1976) presented facility recommendations based on a class size 
of twenty students for vocational agriculture. Forty-five square feet per 
student or 900 total square feet for the classroom plus an additional 120 
square feet of storage and 320 square feet of laboratory space were recomr-
mended. For the agricultural mechanics laboratory he recommended 150 
square feet per student or 3,000 total square feet plus 1,400 square feet 
additional space for work benches, tables, and power equipment. Further, 
storage of 100 square feet per 1,000 square feet of floor space should be 
included. Bear also included some information relative to the office. 
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restroom facilities, court yards and some provisions for multiple teacher 
facilities. 
The Iowa Department of Public Instruction (1974) provided eleven 
recommended guidelines for sites, facilities and equipment for vocational 
agriculture. Section 17.2-Vocational Agriculture included the following 
shop facility guidelines: 
(1) Should contain at least 2,000 square feet and be rectangular 
in shape, ratio 1 to 1^ to 2. 
(2) Should be located away from the academic area and should 
have immediate access to the outside. 
(3) Should have an overhead door sized to permit the entrance of 
large equipment. 
(4) Should have work areas within the shop for farm carpentry, 
metals, machinery repair, painting and welding. 
(5) Should have a concrete apron immediately outside the overhead 
door. 
(6) Should have an all-weather drive leading to the shop area. 
(7) Should have a classroom adjacent to the shop areas. 
(8) Should provide an office space for the instructor. 
(9) Should provide a "clean-up" station for students. 
(10) Should provide an "on the wall" emergency shower. 
(11) Should provide adequate storage area materials, projects 
under construction, and hand tools (p. 17). 
Carter (1976) stated: 
Brick and mortar alone don't insure an effective program. Ade­
quate space and equipment, combined with good teaching, are 
essential ingredients of any education program (p. 58). 
He recommended, as basic guidelines, that the classroom consist of 800-900 
square feet of space and if two or more classrooms were needed, they be 
divided by a movable partition. For agricultural mechanics. Carter 
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suggested 4,000 square feet per teacher of shop area. He offered a sug­
gestion of 200-400 square feet of storage for each program area. 
The South Carolina State Department of Education (1968b) recommended 
space allocations based on the type of program. For production agriculture 
programs classroom area was given as a range of 960 to 1050 square feet 
plus an additional 150 to 180 square feet each for storage and library 
areas. Additional recommendations included: 
tl 
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Mechanics laboratory 2800-3200 square feet 
Tool room 150-180 
Supplies 50-75 
Overhead 300-360 
Outside paved area 5000-5500 
Outside covered shed 1200-1500 
Land laboratory 1-10 acres 
Recommendations were also presented for specialized programs in agri­
cultural mechanics, ornamental horticulture, agriculture sales and services, 
livestock management and forestry. 
A summary of vocational agriculture facility standards in 27 states 
was reported by the State of South Carolina (1968a). Twenty-four states 
indicated a range of 35 to 45 square feet per student and 660 to 1040 
square feet for the classroom. Twenty-two states recorded shop sizes rang­
ing from 1800 to 5000 square feet of floor space. Size of shop door was 
also included with a range of 10 to 18 feet wide and 10 to 14 feet high. 
Two classroom items, chalkboard and tackboard space, were also listed with 
an average of 60 and 32.5 square feet, respectively. An average office 
area of 108 square feet plus 80 square feet for a store room was reported. 
A report concerning the planning of vocational agriculture facilities 
by Oregon State University and the State Department of Education (1966) 
included recommendations for the agricultural mechanics laboratory. 
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Specific items included: floor dimensions—40-50 feet wide by 80-100 feet 
long, floor material—smooth concrete, wall space—allow 8 feet between 
bottom of window and floor, shop door—12-14 feet high and wide, lighting 
to include natural lighting from windows and artificial lighting of 100 
foot candles of diffused light at bench top height. Additional recommenda­
tions were offered relative to bench space and storage areas. An outside 
work and storage area of 2000-5000 square feet, fenced and surfaced was 
suggested. Consideration was also given for safety; such items as lines 
around power tools, nonslip surfacing and lighting over work areas were 
included. 
Planning Vocational or Occupational 
Education Facilities 
An interview with Bill Lee, an Ames architect, provided an overall 
perspective of planning for vocational facilities. Although various 
approaches are used by architects and facility planners, Lee indicated that 
basically a program is developed for their use. The program is essentially 
a written, graphic analysis of the facility composed of three parts: 
1) identification of the spaces, 2) determining who will use the space and 
size required and 3) describing the spaces as relates to each other. Gen­
erally, this information is compiled through a committee structure consist­
ing of the administration, architect and teacher or teachers representing 
the educational program areas. Lee noted that perhaps the teacher may 
be left off of the committee for expediency. 
Patton (1973) provided a handbook for local administrators on planning 
for programs in vocational-technical education in secondary schools and 
described certain aspects of facility planning. For agriculture, classroom 
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enrollment with a maximum of 20 students per class period was recommended, 
although no room size specification was given. Dimensions and specifica­
tions were presented including: office—8' x 12* with windows overlooking 
classroom and shop areas, two chairs, lockers, bookshelves, adequate light­
ing and llOv-outlets. Toilets and dressing room—12'6" x 17' for both boys 
and girls with lavatory and hand washing sink with enclosed commode. Floor 
drain, personal lockers, mirror, towel dispenser and showers were recom^ 
mended. Painting and steam cleaning room—14* x 12* with center drain, 
dust proof door with glass, safety lights, plumbed with air and water with 
large volume water heater were also recommended. 
Other general shop considerations included: 10 cfm compressed air, 
exhaust system for five engines, two large overhead doors—mintmimi of 
16' X 16' and entrance doors provided at the large doors with light 
switches. 
Finsterbach and McNeice (1969) indicated classroom needs including the 
number of rooms, and instructional areas needed, by subjects must be deter­
mined. They noted that classroom sizes, auxiliary rooms, and storage needs 
should also be specified. Regarding the shop, it was suggested that con­
siderable detail should be given to shop subjects, sizes, auxiliary rooms, 
special needs, pairing of shops and general location. 
A publication developed by the American Vocational Association (1971) 
identified thirty-four essential elements relating to facilities and equip­
ment needed to provide the quantity, quality and types of vocational educa­
tion needed to serve all people. Among the items listed were: adequate 
chalkboard and bulletin board space, adequate storage facilities for scrap 
and salvage, sufficient storage space for student work, storage space for 
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consumable instructional supplies, adequate lighting, all utilities (air, 
gas, water, electricity) at appropriate locations, special exhaust systems 
for gases, dusts and process residues. 
Planning Shop Facilities 
In view of the increasing number of shops or laboratories being shared 
with Industrial Arts programs in particular in Iowa, the Review of Litera­
ture cites related references on planning general shop facilities. The 
literature search did not, however, reveal any substantial material relat­
ing to the planning or use of shared shop facilities. 
Some basic considerations for good shop planning were reviewed in a 
shop planning manual by Prakken (1965). It was suggested that no matter 
what type of program is planned a number of problems must be considered by 
shop planners including: sound, color, lighting, space for shops, storage, 
teaching facilities and housekeeping. 
Prakken identified sound as a problem area in school shops and sug­
gested that plans for new shops include provisions for soundproofing. He 
further suggested that ideally, the shop should be located in a separate 
building but close to the main school plant. 
Color was recognized as a basic safety consideration in shop planning 
in that scientifically arranged color schemes have been found to reduce 
glare and make for more pleasant working conditions. 
Indirect lighting of 30 foot candles was the bare minimum recommenda­
tion for shops of any sort by Prakken, and 100 foot candles was indicated 
as never being too high if glare is eliminated. 
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Regarding space for shops, it was noted that shop length should never 
be more than twice its width. It was conceded that this ratio might be 
extended due to certain circumstances. 
The problem of storage was confronted by Prakken. He indicated the 
planner must determine whether there is going to be room outside the shop 
for storage. The importance of providing adequate storage was highlighted 
by the fact that several types of storage for tools and supplies were sug­
gested. 
Teaching facilities and housekeeping were two related items to con­
sider. Prakken suggested shops should have space for planning, for con­
ferences, for demonstrations and lectures. Under the topic of housekeeping 
some miscellaneous, but highly important considerations were: utilities, 
dust collection and exhaust. 
A publication produced by the Rockwell Manufacturing Company entitled 
School Shop Development (1966) included a "list of considerations" for 
review. Safety was indicated as the first consideration in shop planning. 
Items such as wide aisles of travel around benches and machines cf 3 to 4 
feet minimum, nonskid surfaces at machines, safety zoning, fire alarm boxes 
and personnel exits to mention a few. 
The floor was listed as another item to consider. Although concrete 
is the most used material, Rockwell suggests it is possibly the most unsat­
isfactory primarily due to its hardness and slipperyness. A ceiling 
height of at least twelve feet was indicated. 
Dust collection was an item for consideration although not every situ­
ation dictates need of such a system. Color has for some time been recom­
mended partly for item or area identification and partly for safety. 
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Lighting with a minimum of 25 foot candles was noted for any shop and 
100 foot candles was highly recommended. Electrical service in addition to 
gas and air were also items of consideration. 
Summary 
A review of the literature identified numerous references and magazine 
articles pertaining to the topics of vocational agriculture facilities, 
vocational or occupational facilities and shop planning. The review was 
organized around these topic areas. 
Vocational agriculture facilities 
Recommendations and guidelines for the various facility areas for the 
vocational agriculture programs were many and varied. Classroom size 
ranged from 660 square feet to 1050 square feet. The agricultural mechan­
ics laboratory should be a miniminn of 2000 square feet according to the 
Iowa Department of Public Instruction recommended guidelines. Other recom­
mendations varied from 2800 square feet to 5000 square feet for the agri­
cultural mechanics laboratory. Outdoor work and storage areas were sug­
gested to include 2000 square feet up to 5500 square feet. The size of the 
office for vocational agriculture programs ranged from 100 to 150 square 
feet. 
Additional guidelines were presented for facilities including: ceil­
ing heights, window heights, lighting, chalkboard and tackboard area, 
storage for magazines and reference material, electrical requirements and 
table space for students in the classroom. A separate room for classroom 
storage was cited with recommendations varying from 100 to 180 square feet 
of area. The classroom laboratory recommendations included the Island type 
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that could be closed off by a folding curtain and the area used as a sepa­
rate room from the classroom. 
Further guidelines and recommendations were described for the agricul­
tural mechanics laboratory. Laboratory width to length ratios of 1:1^5 to 2 
were frequently given. Occasional suggestions were given for such items 
as: open floor space, ceiling height, sump type drain, dust collection 
system, exhaust system, safety, lighting, window heights and entrance door 
numbers and location. Overhead door height recommendations varied from 
12 feet to 18 feet while the width recommendations varied from 12 feet to 
24 feet. 
Tool and supply storage were recognized as important considerations in 
facility planning and evaluations. Minimum sizes were generally the pri­
mary focus of attention for these two areas. 
One author described briefly the spatial relationships of the voca­
tional agricultural facilities with consideration given to the flow of 
traffic between the areas. Generally, recommendations were presented on 
the basis of program emphasis. 
Vocational and occupational facilities 
An overall perspective of planning vocational facilities was presented. 
A program is developed consisting of identification of spaces, determining 
who will use the space and the size required and a description of the 
spaces as relates to each other. This program is described as a graphic 
analysis of the facility needs that is compiled through a committee struc­
ture involving the architect, school administration and teachers. 
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References cited regarding vocational or occupational facilities 
described many of the physical features common to classrooms or labora­
tories. Room sizes, providing storage areas, lighting, utilities, exhaust 
system and dust collection were items most frequently mentioned. 
Planning shop facilities 
In view of the increasing number of shops or laboratories being 
shared, the literature search included a review of planning general shop 
facilities. Almost no information was identified that addressed the topic 
of shared facilities. 
References related to the planning of shop facilities for industrial 
arts programs also identified many of the physical features common to the 
agricultural mechanics laboratory. Safety as a basic consideration in shop 
planning was often emphasized. Safety items included: wide aisles between 
benches and machines, nonskid surfaces around machines, safety zoning, fire 
alarm boxes and personnel exits. 
In general, little or no research has been done in the area of facil­
ity evaluation, rather recommendations and guidelines have been developed 
and published for use in facility planning. 
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CHAPTER III. 
DESIGN AND METHODOLOGY 
The primary purpose of this study was to develop and test a facility 
evaluation and planning technique for production programs of vocational 
agriculture. This chapter describes the design, the population, the sam­
ple, source of data and analysis of data. 
Design of Study 
The design of this research project was in part correlational in 
nature. Borg and Gall (1971) described the correlational method: 
Correlational studies include all those research projects in 
which an attempt is made to discover or clarify relationships 
through the use of correlation coefficients (p. 317). 
The Population 
The population for this study consisted of seventy Iowa Vocational 
Agriculture Departments with facilities approximately ten years of age or 
less. The population was defined as such to include those facilities which 
reflect modem-day programs of vocational agriculture and were constructed 
since the passage of the Vocational Education Act of 1963. The population 
was determined through the cooperation of individual staff members from the 
Iowa Department of Public Instruction and the Iowa State University Depart­
ment of Agricultural Education. 
The Sample 
The sample consisted of twenty-five vocational agriculture departments 
making up 35.7 percent of the population of departments with facilities 
approximately ten years of age or less. The location and distribution of 
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the sample are illustrated on a map presented in Figure 2. A table of ran­
dom numbers was used to select the sample of departments. Ten alternates 
were also selected in the event that any of the original teachers in the 
twenty-five departments could not participate. Only one of the teachers 
returned the card indicating he could not participate because the facili­
ties were still in construction stages and would not be completed in time 
to be included in the study. The first alternate was contacted and agreed 
to participate. A list of the participating teachers and schools is pre­
sented in Appendix A. 
Source of Data 
Instrument development 
The development of a survey instrument to determine minimum recommen­
dations and ratings of importance for facility areas and items relating to 
production programs of vocational agriculture was initiated by means of a 
review of the literature. Physical items of importance to the facilities 
were identified and grouped according to the facility areas defined. This 
information was used to develop the survey instrument required to obtain 
the specific recommendations and ratings. Upon review by graduate students 
in Agricultural Education at Iowa State University and teacher educators at 
the University of Minnesota and Iowa State University the survey instrument 
was revised and printed (Appendix B). 
Data were collected through the cooperation of a panel of teacher edu­
cators who were primarily responsible for teaching and consulting regarding 
vocational agriculture facilities. The panel consisted of: 
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Figure 2. Geographic location of Iowa Vocational Agriculture Departments in the study 
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Earl Baugher 
W. Forrest Bear 
Arlen. Brown 
Tom Burkhardt 
Roland Espenschied 
Thomas A. Hoemer 
Marion Kimmons 
Don Priebe 
Glen C. Shinn 
Marvin D. Thompson 
Urban Wendorf 
Kansas State University 
Manhattan, KS 
University of Minnesota 
St. Paul, MN 
Purdue University 
West Lafayatte, IN 
Michigan State University 
East Lansing, MI 
University of Illinois 
Urbana, IL 
Iowa State University 
Ames, lA 
South Dakota State University 
Brookings, SD 
North Dakota State University 
Fargo, ND 
University of Missouri 
Columbia, MO 
University of Wisconsin 
River Falls, WI 
University of Nebraska 
Lincoln, NE 
They were contacted by telephone and asked to participate in this 
study. All agreed and were subsequently sent a cover letter (Appendix C) 
and the survey instrument. They were asked to respond to the various 
facility areas and items by rating their importance in contributing to and 
supporting the objectives of production programs of vocational agriculture. 
Further, they were asked to indicate minimum recommendations for the appro­
priate items. The teacher educators were also asked to rate the importance 
of the various facility areas identified in contributing to and supporting 
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the objectives of specialized programs in vocational agriculture and iden­
tify additional facility areas needed for those programs. 
The data consisting of minimum recommendations and ratings of impor­
tance for the facility related items for production and specialized pro­
grams were averaged. The mean scores are reported in table form in Appen­
dix D by facility area. 
Facility evaluation The facility evaluation and planning instrument 
(Appendix E) was then developed using the mean scores for the minimum 
recommendations. The facility related items were listed by facility area. 
The Tni-m'Tmnn recommendations along with a column of blanks to record ACTUAL 
measurements or observations and a column to rate the facility items were 
included. The rating scale was defined as: 0—does not exist, 1—does not 
meet mini mum recommendations, 2—meets mîTi-tmnm recommendations and 
3—exceeds m-fn-tmum recommendations. The mean scores for the ratings of 
importance were not included on the instrument although they were used as 
"weights" in detennining the facility evaluation scores for data analyses. 
The facility related items served as a basis for determining the 
facility area and facility total evaluation scores. For each facility 
related item a rating of 0, 1, 2, or 3 was determined by the evaluator 
depending upon whether the item met the "minimum recommended." This rating 
was multiplied by the mean rating of importance (for production agriculture 
programs) referred to as the "weights." The products for all facility 
related items were summed to determine the facility area weighted score. 
The facility area weighted scores were totaled to derive the total facil­
ity weighted score. It is noted that the ratings of importance for spe­
cialized programs were not used to develop the instrument. All terms such 
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as total facility weighted score and total facility score were used synony­
mously throughout the study. 
Facility use interview form A form was developed to collect infor­
mation relating to the use of vocational agriculture facilities by means of 
the interview approach. The form is shown in Appendix F. Specifically, 
questions were asked regarding hours of use of facility areas by vocational 
agriculture classes, individuals and groups other than classes, and adult 
or young farmer classes. In addition, questions were raised concerning the 
sharing of facility areas with other program areas or departments. 
Instrument testing 
Data for testing the facility evaluation and planning instrument were 
collected with the cooperation of the twenty-five vocational agriculture 
departments selected. Upon approval of the research study by the Univer­
sity Human Subjects Review Committee, a letter and return postcard (Appen­
dix C) were sent to the teachers in the sample of vocational agriculture 
departments requesting their participation in this facility evaluation and 
planning study. It was indicated to the teachers in the letter that the 
researcher would visit the school's vocational agriculture facility and 
permission was requested to take photographs of the various facility areas. 
Nonrespondents to the letter were called by telephone and asked again 
to participate. All remaining departments agreed to cooperate. 
All cooperating teachers were sent a letter (Appendix C) thanking them 
for agreeing to participate in the study. Additional information regarding 
the visit including a copy of the facility evaluation and planning instru­
ment and a visitation schedule was enclosed with the letter. 
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The school facility visitation process included nine days and 2,000. 
miles of travel. Following the visitation schedule established, the 
rcscarcher contactcd each of the twenty-five vocational agriculture depart­
ments. During the visit, the vocational agriculture teacher was inter­
viewed to collect facility use information. The teacher at each school was 
also asked to complete the columns on the evaluation instrument entitled 
ACTUAL, referring to items such as room sizes, number of doors, etc., and 
RATING, indicating "0" if the items did not exist, "1" if less than the 
minimum recommended, "2" if the item met the minimum, and "3" if the item 
exceeded the minimum recommendations. Various facility areas and items 
were photographed to complete the individual facility visit. 
Analysis of Data 
The data obtained during the visit with the cooperating teachers which 
included the teacher's facility evaluation, the researcher's facility eval­
uation and the facility use information were transferred to IBM cards and 
processed by electronic computer services at the Statistical Laboratory at 
Iowa State University. 
Frequency of responses, ranges, means, and standard deviations were 
determined for the sample. The product-moment correlation was used to cor­
relate the variables studied. Borg and Gall (1971) indicated: "This is 
the most frequently used correlational technique. The product-moment cor­
relation is subject to a smaller standard error than the other techniques 
. . . and is generally preferred when its use is possible" (p. 327). The 
t-test was used to determine whether sample means differed significantly 
from one another. Borg and Gall (1971) stated: "Since the t-test provides 
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a more accurate estimate of the significance level of one's findings when 
small samples are studied, this test should be used rather than the z dis­
tribution when the N is less than 30" (p. 304). 
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CHAPTER IV. 
FINDINGS 
The primary purpose of the study was to develop and test a facility 
evaluation and planning technique for production programs of vocational 
agriculture. 
The findings are divided into the following sections: 
1. Departmental characteristics 
2. Facility characteristics 
3. Statistical analysis and hypothesis testing 
The results of the data analyses are presented in five sections: 
(1) comparison of evaluators' scores; (2) comparison of evaluator scores by 
facility location; (3) comparison of evaluator scores of facilities shared 
and facilities not shared; (4) comparison of hours of use by facility loca­
tion and (5) comparison of evaluator scores by hours of use and age of 
facility. 
Departmental Characteristics 
This section briefly describes two characteristics of the vocational 
agriculture departments that were involved in the study. They include pro­
gram emphasis and program enrollment. 
Program emphasis 
Data in Table 1 show the emphasis of the vocational agriculture pro­
grams. The teachers ranked only the program areas that applied to their 
situation. 
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Table 1. Rank and frequency of program emphasis 
Program Rank Frequency Percent 
Production agriculture 1 25 100 
Agricultural supplies/service 2 1 4 
3 3 12 
4 9 36 
5 2 8 
7 1 4 
Agricultural mechanics 2 21 84 
3 3 12 
5 1 4 
Agricultural products 2 2 8 
3 3 12 
4 3 12 
5 5 20 
Horticulture 2 1 4 
3 5 20 
6 4 16 
7 1 4 
8 1 4 
Renewable natural resources 3 1 4 
4 1 4 
6 4 16 
7 2 8 
Forestry 5 1 4 
7 1 4 
8 5 20 
Pre-vocational exploratory 2 1 4 
agri-business education 3 2 8 
4 4 16 
5 1 4 
7 2 8 
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Twenty-five or 100 percent of the teachers ranked production agricul­
ture first in emphasis for their programs. The agricultural mechanics pro­
gram area was ranked second in emphasis in twenty-one (84 percent) of the 
vocational agriculture departments and third in three departments. Other 
program emphasis areas being ranked in the top four included horticulture 
and agricultural supplies and service. 
Program enrollment 
Three of the departments surveyed had two teachers of vocational agri­
culture while the remaining 22 had one teacher. Information in Table 2 
describes the program enrollments of the sample. 
Table 2. Program enrollment by number of teachers in departments 
Enrollment 
Departments Number Mean Range limits 
Single-teacher 22 64 39-97 
Two-teacher 3 128 100-166 
Total 25 71 39-166 
The mean enrollment of the single teacher departments was 64. The 
same mean per teacher enrollment was recorded for the three two-teacher 
departments. 
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Facility Characteristics 
Actual facility related items 
Presented in Table 3 are the number of departments, means, minimum and 
maximum values for the facility related items for which ACTUAL dimensions 
were measured or observed. For comparison purposes the "minimum recommen­
dations" obtained from the teacher educator panel are also presented. 
For the classroom area, only three facility related items averaged 
less than the minimum recommendation. They included: room size (area 
total) of 758.6 square feet compared to 910 square feet recommended, stor­
age space (total) of 74.2 linear which was somewhat less than the 84 feet 
recommended and windows (distance above floor) with 3.7 feet compared to a 
recommended five feet minimum. Further, all departments had each of the 
items recommended with the exception of seven that did not have magazine 
racks and four did not provide minimum window distance above the floor. 
Classroom storage as a separate area was included in eleven of the 
departments. In terms of area provided and storage space provided, both 
fell short of the minimum recommendation. 
Seven of the departments had space allocated for a classroom labora­
tory area. Only two were identified as rooms separate from the classroom. 
Space or area provided and counter work space averaged less than the mini­
mum recommendation. 
A separate office area was provided in twenty of the twenty-five 
departments of vocational agriculture. Room size averaged 101.5 square 
feet compared to the recommendation of 115. Lighting was 65.6 foot 
candles on the instructor's desk compared to an 80 foot candle recommenda­
tion. 
Table 3. Number of departments, means, minimum, maximum value and minimum recommended for facility 
related Items 
Facility related items N 
ACTUAL 
Mean 
Minimum 
Minimum Maximum recommended 
Classroom 
Room size (area total) 25 758.6 sq. ft. 295 1380 910 
(area/student) 25 43.6 sq. ft. 17 82 42 
Table space (per student) 25 2.6 linear ft. 1.5 4.2 2.5 
Storage space (total) 25 74.2 linear ft. 24 148 84 
Magazine rack (total) 18 24.0 linear ft. 8 42 22 
Chalkboard (area total) 25 62.1 sq. ft. 15 124 60 
Bulletin board (area total) 25 58.8 sq. ft. 9 160 40 
Entrance door(s) 25 2.1 number 1 3 2 
Entrance door width 25 3.2 feet 3 6 3 
Lighting (on table) 25 75.0 foot candles 28 100 75 
Ceiling height 25 10.0 feet 8 15 10 
Elect. outlets-120V (Interval) 25 19.3 feet 7 58 8 
Windows (distance above floor) 21 3.7 feet 3 7 5 
Classroom storage area 
Space provided (area total) 11 81.8 sq. ft. 20 148 140 
Storage space (total) 11 69.1 linear ft. 20 180 110 
Classroom laboratory area 
Space provided (area total) 7 162.0 sq. ft. 20 345 285 
Separate room 2 
43 20 Counter work space (total) 11 17.8 feet 5 
Window to classroom 2 72.0 sq. ft. 36 108 25 
a 
Area divided by largest class. 
Length divided by largest class. 
'Teacher educator panel recommendations. 
Table 3. (continued) 
Facility related items 
Office 
Room size (area total/instructor) 
Lighting (on desk) 
Agricultural mechanics laboratory 
Room size (area total) 
(area/student) 
Open floor space (area total) 
Width to length ratio 
Width 
Ceiling height 
Overhead door width 
Overhead door height 
Service door(8) 
Windows (area total) 
Lighting (at work areas) 
Elect, outlets-120V (Interval) 
Tool storage space (area total) 
Bench space (linear total) 
Spray booth (area total) 
Sump type drain 
Compressed air outlets 
Tool storage area 
Space provided (area total) 
Storage space (linear total) 
Bench space (linear total) 
N 
ACTUAL Minimum 
Mean Minimum Maximum recommended 
20 101.5 sq. ft. 36 217 115 
24 65.6 foot candles 20 100 80 
25 2800.7 sq. ft. 1422 5847 3000 
25 162.7 sq. ft. 64 300 150 
25 1995.9 sq. ft. 400 5040 1700 
25 1:1.5 ratio 1:1 1:2.5 1:1.5-2 
25 44.7 feet 24 70 40 
25 14.2 feet 10 19 17 
25 13.8 feet 10 18 17 
25 12.8 feet 10 16 14 
25 1.8 number 1 3 2 
17 53.6 sq. ft. 9 160 230 
25 48.4 foot candles 20 90 80 
25 11.7 feet 2 37 8 
15 145.3 sq. ft. 20 340 140 
25 67.6 feet 12 150 100 
5 214.6 sq. ft. 36 384 140 
18 7.8 feet 1 27 12 
12 3.3 number 1 10 5 
13 152.2 sq. ft. 60 288 100 
13 47.3 feet 18 145 25 
2 19.5 feet 11 28 57 
Table 3. (continued) 
ACTUAL Minimum ^ 
Facility related Items N Mean Minimum Maximum recommended 
Space provided (are« total) 21 598.7 sq. ft. 90 2400 340 
Length of supply area 21 29.9 feet 10 60 22 
Outside entrance (width) 1 7.0 feet 7 7 7 
Entrance to ag. mech. lab (width) 10 4.7 feet 3 6 6 
Locker area 
Space provided (area total) 6 148.8 sq. ft. 51 252 175 
Lockers provided, one for every two 
students 21 38.4 number 4 84 30 
Restroom provided, boys & girls 19 101.1 sq. ft. 15 290 100 
Outdoor areas 
Space provided (area total) 22 3142.7 sq. ft. 540 8400 2100 
Hardsurfaced (area total) 18 2231.4 sq. ft. 180 6800 1500 
Roofed (area total) 0 — 500 
Fence or wall (height) 0 — 8 
Loading ramp (width) 0 — 10 
Entrance gate (length) 0 — 23 
Area well lighted 0 — — — 35 
Land lab (crop production) 14 22.2 acres 2 70 22 
Additional facility areas 
Greenhouse (total area) ^ 2 852.0 sq. ft. 104 1600 1200 
(area/student) 1 65.0 sq. ft. 65 65 65 
Headhouse (total area) 0 — 550 
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The agricultural mechanics laboratory evaluation portion of the 
instrument included seventeen facility related items that were measurable. 
Dimensions for the room size (area), ceiling height, overhead door width 
and height averaged somewhat less than the recommended. The agri­
cultural mechanics laboratories for the sample averaged 2800 square feet 
compared with 3000 square feet recommended, ceiling height was 14.2 feet 
compared with 17 feet recommended, overhead door width averaged 13.8 feet 
compared with a recommended 17 feet and door height of 12.8 feet compared 
with a minimum reco^nmended of 14 feet. Lighting intensity (48.4 foot 
candles) was considerably less than the 80 foot candles recommended. All 
twenty-five departments provided a laboratory for agricultural mechanics. 
Tool storage space was provided as a separate room in thirteen depart­
ments. Square footage of area and storage space within averaged consider­
ably more than the minim,m, recommended. Bench space was lacking in all but 
two of the tool storage areas. 
Twenty-one supply storage areas were reported in the study. Most of 
the storage areas were separate rooms or overhead two-level. All items 
except the entrance to the agricultural mechanics laboratory averaged above 
the mim'-minn recommendation. 
Separate locker rooms were identified in six of the twenty-five 
schools. Restrooms numbered nineteen although not all departments provided 
such facilities for girls. The average space provided for lockers was 
149 square feet compared with a recommendation of 175 square feet. 
Outdoor areas for work and storage were provided at twenty-two of the 
building sites. Eighteen were hardsurfaced although none were roofed. A 
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fence or wall, loading ramp for machinery and entrance gate were not pro­
vided at any of the schools. 
Greenhouse facilities were recorded at two of the schools. A number 
of departments had constructed smaller portable units for growing plants 
which were located within the classroom or agricultural mechanics labora­
tory. Fourteen of the departments were utilizing land laboratories which 
averaged 22.2 acres. The minimum recommendation was 22 acres. 
Ratings of importance of facility related items by teacher educator panel 
Results of the panel of 11 teacher educator minimum recommendations 
are reported in Table 3 along with the ACTUAL facility data. Results of 
the ratings of importance (weights) of the facility related items in con­
tributing to and supporting vocational agriculture programs are also of 
importance to the study and are reported in part in Table 4. Complete data 
are presented in Table D-1 of Appendix D. 
Table 4. Rating of importance of selected facility related items by 
teacher educator panel 
Selected facility related items 
Rating of importance 
(1-9 scale) 
Classroom 
Room size 
Table space 
Storage space 
Chalkboard 
Lighting 
Acoustical treated ceiling 
Windows 
7.4 
7.4 
7.5 
7.5 
7.3 
7.9 
5.1 
Classroom storage 
Part of classroom 
Separate room 
5.3 
7.8 
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Table 4. (continued) 
Rating of importance 
Selected facility related items (1-9 scale) 
Classroom laboratory 
Part of classroom 6.8 
Separate room 4.6 
Utilities 8.4 
Counter work space 7.5 
Office 
Part of classroom 1.9 
Separate room 8.5 
Telephone 9.0 
Agricultural mechanics laboratory 
Room size 8.7 
Open floor space 8.3 
Overhead door width 8.4 
Overhead door height 8.4 
Exhaust 8.9 
Windows 4.2 
Spray booth 4.5 
Tool storage 
Part of ag. mech. lab 7.9 
Separate room 6.3 
Wall panels 8.0 
Supply storage 
Part of ag. mech. lab 6.2 
Separate room 7.5 
Two-level storage 4.9 
Locker area 
Part of ag. mech. lab 6.1 
Separate room 4.6 
Wash area 8.5 
Outdoor areas 
Outdoor area adjacent to ag. mech. lab 8.5 
Land laboratory 5.1 
Livestock housing 4.3 
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All classroom facility related items were rated above average (5.0+) 
in importance. The item receiving the highest mean score was the acousti­
cal treated ceiling. 
Classroom storage as a separate room rated 7.8. This was higher than 
storage as a part of the classroom which rated 5.3. All items were rated 
above average importance. 
The classroom laboratory area rated 6.8 as a part of the classroom but 
rated only a score of 4.6 as a separate room. All remaining facility 
related items for the classroom laboratory rated above average in impor­
tance. 
The office as a part of the classroom received a rating of importance 
of 1.9 as compared with 8.5 for the office as a separate room. The office 
telephone as a facility related item received the highest rating possible 
(9.0). 
The agricultural mechanics laboratory items all rated above average in 
importance with the exception of windows (4.2) and spray booth (4.5). Room 
size rated 8.7 and exhaust for welding and carbon monoxide rated 8.9. 
Tool storage as a part of the agricultural mechanics laboratory was 
rated 7.9 in contrast to storage as a separate room with 6.3. Ratings of 
importance of all tool storage items were above average. 
Supply storage as a separate room rated 7.5 as compared to 6.2 for 
storage as a part of the agricultural mechanics laboratory. Two-level 
storage rated slightly below average in Importance with 4.9. 
The locker area as a part of the agricultural mechanics laboratory 
rated 6.1 compared to a below average rating of 4.6 as a separate room. 
All other items rated above average. 
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An outdoor area located adjacent to the agricultural mechanics labora­
tory received a rating of 8.5. Two outdoor facility related items rated 
less than average importance, livestock housing (4.3) and livestock holding 
pens (4.9). 
Hypotheses Testing 
This section of the findings involved tests of hypotheses comparing 
evaluator weighted scores for the total facility, evaluator weighted scores 
for facilities by location, evaluator weighted scores for facilities shared 
and those not shared with other programs. Further analysis was made on 
hours of facility use and facilities by location, and total facility 
weighted scores and hours of facility use and age of facility. 
Comparison of evaluator scores 
One of the primary purposes of this study was to test the facility 
evaluation and planning technique. The hypothesis to be tested involving a 
comparison of mean evaluator scores was: 
No significant difference exists between the mean total facility 
evaluation scores of the evaluators. 
The mean scores, differences, t-test, and standard deviation of the 
differences for the facility weighted scores are reported in Table 5. The 
data are presented by facility area. Mean weighted scores recorded by 
teachers were higher for all facility areas than were the researcher scores 
except for the supply storage area with a -0.7 difference, outdoor areas 
with a -0.2 difference and additional facility areas which showed no mean 
difference. There were significant differences between the evaluator * s 
mean facility area scores for the classroom and agricultural mechanics 
Table 5. Means, differences, t-test, and standard deviation of differences for facility weighted 
scores by evaluator 
Facility area 
Mean weighted score 
Evaluator 
Teacher Researcher Difference 
T-value 
(mean 
differences) 
Classroom 196.9 185.5 11.4 2.93* 
Classroom storage area 30.1 25.9 4.2 1.98 
Classroom laboratory area 33.0 27.4 5.6 1.40 
Office area 100.7 94.2 6.5 1.88 
Agricultural mechanics laboratory 288.0 272.4 15.6 2.09* 
Tool storage area 49.4 47.3 2.1 0.62 
Supply storage area 59.5 60.2 -0.7 -0.24 
Locker area 50.0 47.6 2.4 1.34 
Outdoor areas 57.7 57.9 -0.2 -0.05 
Additional areas 2.2 2.2 0.0 
Total facility 867.5 820.5 47.0 2.46* 
*Slgnlfleant value at .05, 24 = 2.064. 
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laboratory. The total mean facility score was significant at the .05 level 
with a t-value of 2.46. On this basis, the null hypothesis was rejected 
and it can be inferred that the population mean scores would be different. 
Data in Figures 3 and 4 graphically illustrate the compared weighted 
scores for the classroom and the agricultural mechanics laboratory. 
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Figure 4. Comparison of agricultural mechanics laboratory weighted scores 
by evaluators 
Presented graphically in Figure 5 are the compared weighted total 
facility scores by evaluators. 
Since significant differences were determined for the classroom and 
agricultural mechanics laboratory facility areas, further analysis of the 
data is warranted for these two areas. 
The data presented in Table 6 revealed the number of observations of 
the classroom facility related items,, the frequency and percent of non-
match scores by evaluators. The number of observations are reported to 
more accurately reflect the data presented. Some items recorded by the 
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Figure 5. Comparison of total facility weighted scores by evaluators 
evaluators received relatively few nonmatches, however, the number of 
observations for some of those items were also less. Most frequently, dif­
ferent scores were produced for: electrical outlet interval with nine or 
36 percent, number of entrance doors and ceiling height with six or 24 per­
cent for each, and storage space, entrance door width and window distance 
above floor with five or 20 percent for each. The six aforementioned items 
accounted for 36 of the 60 nonmatch scores for the classroom area or 60 per­
cent of the scores. It was noted that overall, 16 percent of the class­
room facility related items yielded nonmatch scores. 
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Table 6. Number of observations, frequency and percent nonmatch in evalua-
tor scores for the classroom 
Number of Nonmatch scores 
Classroom facility related items observations Frequency Percent 
Room size (area total) 25 2 8 
(area/student) 25 2 8 
Table space (per student) 25 2 8 
Storage space (total) 25 5 20 
Magazine rack (total) 18 3 12 
Chalkboard (area total) 25 1 4 
Bulletin board (area total) 25 3 12 
Entrance door(s) 25 6 24 
Entrance door width 25 5 20 
Lighting (on table) 25 3 12 
Ceiling height 25 6 24 
Electric outlets-120V (interval) 25 9 36 
Windows (distance above floor) 21 5 20 
Floor tiled or carpeted 22 4 16 
Acoustical treated ceiling 20 4 16 
Total 60 16 
^ = 25. 
The number and percent of nonmatch scores are presented for the agri­
cultural mechanics laboratory facility related items in Table 7. Among the 
items most frequently scored different were electrical outlet interval (12) 
and exhaust system (12) or 48 percent nonmatch for each item. Evaluation 
of width to length ratio produced eleven nonmatches or 44 percent. The 
third most frequently nonmatched score was the sump type drain with nine or 
36 percent. Three agricultural mechanics facility related items received 
eight nonmatches including: electrical overhead bus ways, tool storage 
space and safety zoning. It was also noted that these three items and the 
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Table 7. Number of observations, frequency and percent nonmatch in evalua-
tor scores for the agricultural mechanics laboratory 
Agricultural mechanics laboratory Number of Nonmatch scores 
facility related items observations Frequency Percent 
Room size (area total) 25 1 4 
(area/student) 25 3 12 
Open floor space (area total) 25 1 4 
Width to length ratio 25 11 44 
Width 25 3 12 
Ceiling height 25 5 20 
Overhead door width 25 5 20 
Overhead door height 25 4 16 
Service door(s) 25 1 4 
Windows (area total) 17 2 8 
Lighting (at work areas) 25 3 12 
Elec. outlets-120V (interval) 25 12 48 
Elec. overhead bus ways 19 8 32 
Tool storage space (area total) 16 8 32 
Bench space (linear total) 25 4 16 
Dust collection 3 7 28 
Exhaust - welding, monoxide 25 12 48 
Spray booth (area total) 5 2 8 
Sump type drain 18 9 36 
Compressed air outlets 12 3 12 
Floor sealed concrete 25 5 20 
Concrete apron to overhead door 25 7 28 
Hoist 9 6 24 
Fire alarm system 20 7 28 
G.F.C.I, (outdoor outlets) 17 2 8 
Safety zoning 7 8 32 
Nonskid (around machines) 2 2 8 
Total 141 21 
^ = 25. 
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sump type drain were observed in fewer facilities, therefore, less opportu­
nity may have existed to score the items differently. 
Overall the évaluators recorded 141 nonmatched scores for the agricul­
tural mechanics laboratory or 21 percent compared with 16 percent nonmatch 
for the classroom. 
Information in Table 8 reveals the combined classroom and agricultural 
mechanics laboratory frequency and percent of nonmatched scores and the 
number of items reported by department. Of the 42 items included in the 
two facility areas, the evaluators at one department recorded 21 nonmatches 
(50 percent), at two departments 20 nonmatches (47.6 percent) were 
recorded, at one school 14 (33.3 percent) were recorded, three recorded 12 
(28.6 percent) nonmatches and at two other schools 11 nonmatches (26.2 per­
cent) were recorded. The nine facilities accounted for 133 of the 201 
nonmatches (66 percent). 
Comparison of evaluator scores and facility location 
A comparison was made of the mean facility area and facility total 
evaluation scores for the vocational agriculture facilities located in 
separate buildings apart from the main high school building and those con­
structed as an integral part of the main school building. 
The null hypothesis tested was; 
No significant difference exists between the mean evaluation 
scores of facilities located in separate buildings and those 
integrated into the main building. 
The differences in means were tested for statistical significance and 
the results are shown in Table 9. 
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Table 8. Number of observations, frequency and percent nonmatch stores for 
the combined classroom and agricultural mechanics laboratory 
items by vocational agriculture department 
Department Number of Nonmatch scores 
number observations^ Frequency Percent 
1 35 0 0.0 
2 34 0 0.0 
3 37 1 2.4 
4 34 1 2.4 
5 36 2 4.8 
6 37 3 7.1 
7 36 4 9.5 
8 37 4 9.5 
9 32 4 9.5 
10 35 5 11.9 • 
11 36 5 11.9 
12 36 7 16.7 
13 34 7 16.7 
14 34 8 19.0 
15 36 8 19.0 
16 37 9 21.4 
17 35 11 26.2 
18 34 11 26.2 
19 35 12 28.6 
20 36 12 28.6 
21 29 12 28.6 
22 31 14 33.3 
23 36 20 47.6 
24 35 20 47.6 
25 36 21 50.0 
Total 201 19.1 
= 42, number of facility related items included in the classroom 
and agricultural mechanics areas combined. 
The data indicated that the facilities located as an integral part of 
the main building had a mean weighted total facility score of 848.9 com­
pared to those located in a separate building with a mean score of 786.9. 
The data also revealed that the mean facility area scores for the 
Table 9. Means, standard deviations, and t-test for facility area weighted 
scores by location 
Weighted scores 
Separate Main 
Facility area building building T-value 
mean 
S.D. 
N mean 
S.D. 
N 
Classroom 177.5 
28.4 
11 192.9 
27.5 
13 1.35 ns 
Classroom storage area 23.7 
15.8 
11 26.4 
20.9 
13 -0.37 ns 
Classroom laboratory area 17.0 
29.4 
11 33.7 
33.4 
13 -1.29 ns 
Office area 95.0 
46.2 
11 99.2 
44.3 
13 -0.23 ns 
Agricultural mechanics laboratory 257.2 
55.7 
11 286.6 
51.6 
13 -1.34 ns 
Tool storage area 47.4 
22.8 
11 44.1 
26.8 
13 0.32 ns 
Supply storage area 54.7 
36.9 
11 65.3 
27.1 
13 -0.81 ns 
Locker area 48.6 
17.1 
11 46.0 
16.0 
13 0.39 ns 
Outdoor areas 61.6 
23.8 
11 54.4 
35.3 
13 0.57 ns 
Additional facility areas 4.1 
13.6 
11 0.0 
0.0 
13 1.09 ns 
Total facility 786.9 
164.8 
11 848.9 
168.0 
13 -0.91 ns 
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facilities located with the main building were higher for; classroom, 
classroom storage, classroom laboratory, office, agricultural mechanics 
laboratory and supply storage areas. 
The t-test was used to test for significance between the two groups. 
No significant t-values were produced and on this basis the null hypothesis 
was not rejected. The data failed to provide sufficient evidence to indi­
cate the means were different. 
Comparison of evaluator scores of facilities shared and facilities not 
shared 
Presented in Table 10 are data that describes the means, standard 
deviations and t-test for facility area weighted scores comparing those 
facilities shared with other programs and those not shared. The shared 
facilities group had higher scores for all facility areas than did the not 
shared group except for the office. Classroom storage differences were 
significant at the .05 level. The total facility evaluation score for 
shared facilities was 860.4 compared with 769.7 for those not shared. A 
nonsignificant t-value of 1.41 was indicated and on this basis the null 
hypothesis as stated was not rejected. 
No significant difference exists between the mean evaluation 
scores of shared facilities and those not shared with other 
school programs. 
Comparison of hours of use and facility location 
Means, standard deviations, and t-test for hours of facility use by 
facility location are reported in Table 11. In the vocational agriculture 
departments where the program was conducted in a separate building the mean 
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Table 10. Means, standard deviations, and t-test for facility area 
weighted scores by facilities shared/not shared with other pro­
grams 
Weighted scores 
Facilities Not 
Facility area shared shared T-value 
mean 
S.D. 
N mean 
S.D. 
N 
Classroom 186.1 
28.5 
14 184.7 
28.5 
11 0.12 ns 
Classroom storage area 32.8 
20.2 
14 17.0 
11.0 
11 2.34* 
Classroom laboratory area 34.3 
30.7 
14 18.7 
33.3 
11 1.21 ns 
Office area 85.6 
47.1 
14 105.1 
44.3 
11 -1.05 ns 
Agricultural mechanics laboratory 288.0 
46.7 
14 252.6 
57.0 
11 1.71 ns 
Tool storage area 53.3 
26.9 
14 39.8 
22.7 
11 1.33 ns 
Supply storage area 67.4 
18.4 
14 51.1 
41.4 
11 1.32 ns 
Locker area 48.6 
15.9 
14 46.3 
16.8 
11 0.36 ns 
Outdoor areas 60.6 
30.5 
14 54.4 
29.5 
11 0.51 ns 
Additional facility areas 3.9 
12.1 
14 
o
lo
 
o
|o
 
11 1.05 ns 
Total facility 860.4 
126.3 
14 769.7 
193.7 
11 1.41 ns 
*Significant value at .05, 24 = 2.064. 
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Table 11. Means, standard deviations, t-test for hours per day of facility 
use by facility location 
Facility location 
Hours of use 
Classes T-value 
mean N 
S.D. 
Separate building 5.4 11 
2.1 
-0.92 ns 
Main building 6.2 13 
2.1 
hours per day of facility use for the classroom and agricultural mechanics 
laboratory was 5.4 compared with 6.2 for programs in the main building. 
Standard deviations of 2.1 were recorded for both groups. No significant 
difference was determined from the data. The research results supported 
the null hypothesis: 
No significant difference exists between the mean hours of use of 
the facilities located in separate buildings and those integrated 
into the main building. 
On this basis the hypothesis related to facility use and facility location 
was not rejected. 
Comparison of evatuator scores, hours of use and age of facility 
Data in Table 12 show the calculated correlation coefficients to 
determine if a relationship existed between hours of facility use, facility 
age and the total evaluation facility score. Stated in the null form, the 
hypotheses tested were: 
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Table 12. Coefficients of correlation for weighted facility score, hours 
of facility use and age of facility 
Weighted Hours Age of 
Variable facility score of use facility 
Weighted facility score 
Hours of use .418* 
Age of facility -0.180 -0.142 
*Significant at .05. 
H^: No relationship exists between years of age of the facility and 
the total facility evaluation score. 
H^: No relationship exists between the hours of use and the total 
facility evaluation score. 
The data indicate a nonsignificant negative correlation value of 
-0.180 between years of age and total facility evaluation score. The 
hypothesis was supported and it was concluded that no relationship did 
exist between age of facility and total facility evaluation score. 
Hours of facility use correlated with the weighted facility scores 
resulted in a significant positive correlation coefficient of .418. The 
null hypothesis was rejected as the correlation was significant above the 
.05 level. The tendency was for departments with higher facility evalua­
tion scores to use the facility more hours per day. 
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CHAPTER V. 
SUMMAKï, CONCLUSIONS, AND RECOMMENDATIONS 
Summary 
Statement of the problem 
Local boards of education, administrators and teachers face similar 
problems in providing facilities that will best serve the needs of the stu­
dents and the community. Little or no research has been done in the area 
of facility evaluation and planning to provide the necessary information 
for persons involved in developing new facilities or evaluating existing 
facilities for vocational agriculture. 
Purpose of the study 
The primary purpose of the study was to develop and test a facility 
evaluation and planning technique for production programs of vocational 
agriculture. 
Procedure 
A facility evaluation and planning instrument was developed through 
the cooperation of a panel of eleven teacher educators from the Central 
Region States. The teacher educators were asked to respond to a survey 
designed to determine minimum recommendations for facility related items 
and to rate the importance of these items in contributing to and supporting 
production programs of vocational agriculture. Mean scores were determined 
for the "minimum recommended" and "ratings of importance" and used to 
develop the facility evaluation and planning instrument. 
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Testing of the facility evaluation and planning technique was accom­
plished with the support of 25 vocational agriculture teachers representing 
a population of 70 vocational agriculture departments with facilities ten 
years of age or less. A schedule was established and the researcher 
visited each department. Using the instrument developed, the teacher and 
the researcher independently rated the facility items based on the "minimum 
recommended" using the established scale: 0—item does not exist, 1—less 
than minimum recommended, 2—meets minimum recommended, and 3—exceeds min­
imum recommended. 
The data were analyzed to determine: (1) if there were differences in 
facility evaluation scores between évaluators ; (2) if there were differences 
in the mean evaluation scores of facilities located in separate buildings 
and those integrated into the main building; (3) if there were differences 
between the mean scores of shared facilities and those not shared with 
other school programs; (4) if there were differences in the mean hours of 
use of facilities located in separate buildings and those integrated into 
the main building; (5) if a relationship existed between the years of age of 
the facility and the total evaluation score; (6) if a relationship existed 
between the hours of facility use and the total facility evaluation score. 
Findings 
A t-value significant at the .05 level was determined on the basis of 
the mean differences in facility evaluation scores among evaluators and the 
hypothesis, no significant difference exists between the mean total facility 
evaluation scores of the evaluators, was rejected. 
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Nonsignificant t-values were calculated for the mean evaluation scores 
of facilities located in separate buildings and those integrated into the 
main building. Based on these results, the hypothesis, no significant dif­
ference exists between the mean evaluation scores of facilities located in 
separate buildings and those integrated into the main building, was not 
rejected. 
The hypothesis, no significant difference exists between the mean 
evaluation scores of shared facilities and those not shared with other 
school programs, was not rejected. Nonsignificant t-values were produced 
for the mean evaluation scores of shared facilities and those not shared. 
On the basis of the data comparing mean hours of use of the facilities 
located in separate buildings and those integrated into the main building, 
the hypothesis, no significant difference exists between the mean hours of 
use of the facilities located in separate buildings and those Integrated 
into the main building, was not rejected. 
Correlation coefficients were calculated to determine if a relation­
ship existed between facility use, facility age and the total evaluation 
score. The hypothesis, no relationship exists between years of age of the 
facility and the total facility evaluation score, was supported based on 
nonsignificant correlation coefficients being produced when facility age 
and total evaluation score were compared. 
A significant positive correlation was determined on the basis of the 
data for the hypothesis, no relationship exists between the hours of use 
and the total evaluation score. The null hypothesis was rejected. Depart­
ments with higher facility evaluation scores tended to use the facility 
more hours per day. 
60 
Conclusions and Discussion 
The conclusions of this study are as follows: 
1. Production agriculture and agricultural mechanics were the major 
emphasis of the Iowa programs of vocational agriculture in the 
sample. One hundred percent of the sample departments ranked pro­
duction agriculture first while agricultural mechanics was ranked 
second as the major program emphasis area by eighty-four percent. 
2. The mean departmental enrollment for single teacher departments 
was 64. 
3. All departments (100 percent) provided classroom and agricultural 
mechanics laboratory facility areas. These two instructional 
areas must be provided for production programs of vocational agri­
culture. 
4. The mean classroom area provided for instruction in the sample was 
somewhat smaller (758.6 sq. ft.) than the minimum recommended 
(910 sq. ft.) although the mean area per student of 43.6 square 
feet exceeded the 42 square feet Tm'm'minn recommendation by the 
panel of teacher educators. Relatively small class sizes 
accounted for the large mean area per student in the classroom 
area even though total size in square feet was somewhat less than 
minimum recommendations. 
5. The storage space (74.2 linear ft.) provided in the classroom for 
texts, references and equipment was less than the minimum recom­
mended (84 linear ft.) with as little as 24 linear feet. 
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6. Table space, chalkboards, bulletin boards, entrance doors, 
entrance door width, lighting, and ceiling height mean values for 
the classroom area met or exceeded the minimum recommended. 
7. Less than half (44 percent) of the departments provided a separate 
room for classroom storage. The mean storage room size was con­
siderably smaller (81.8 sq. ft.) compared to the 140 square feet 
recommendation. Storage space is an important facility area in 
the vocational agriculture department. A separate room for class­
room storage is essential in addition to storage provided within 
the classroom area. 
8. Approximately one-fourth (28 percent) of the departments provided 
a classroom laboratory area. Very few (8 percent) were located in 
a room separate from the classroom. The classroom laboratory as a 
part of the classroom is an essential facility area. Floor space 
must be provided in addition to the classroom itself. 
9. Results of the teacher educator survey indicated that storage for 
the classroom in a separate room was preferred to storage only in 
the classroom proper. Conversely, the classroom laboratory as a 
part of the classroom was rated higher than the laboratory as a 
separate room. 
10. The office area should be a separate room from the classroom as 
determined by the rating of importance by the panel of teacher 
educators. Over three-fourths (80 percent) of the departments in 
the sample provided a separate office area. The other 20 percent 
were part of the classroom or were not in existance. A separate 
office adjacent to the classroom and agricultural mechanics 
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laboratory must be provided for individual student or parent con­
ferences. 
11. The mean room area (2800 sq. ft.) of the agricultural mechanics 
laboratory was less than the minimum recommended (3000 sq. ft.). 
The mean area per student of 162.7 square feet exceeded the mini­
mum recommendation of 150 square feet. Relatively small class 
size again accounts for the larger mean area per student. 
12. Mean overhead door dimensions for the agricultural mechanics lab­
oratory to provide access for large machinery were less than 
recommended. The mean height and width were 12.8 x 13.8 feet com­
pared to the 14 X 17 feet dimensions recommended. Access by 
today's large machinery should be considered a priority in the 
agricultural mechanics laboratory. 
13. The mean light intensity of 48.4 foot candles at the work areas in 
the agricultural mechanics laboratory was considerably less than 
the 80 foot candle minimum recommendation by the teacher educator 
panel. Lighting in all instructional areas must meet or exceed 
the minimum recommendations to provide an optimum learning envi­
ronment and promote the safe use of equipment. 
14. A locker area integrated as a part of the agricultural mechanics 
area yielded a mean rating of 6.1 from the teacher educator panel 
compared with a rating of 4.6 as a separate room. Supervision is 
a prime consideration for the locker area being a part of the 
agricultural mechanics laboratory. 
15. An outdoor area located adjacent to the agricultural mechanics 
laboratory was provided at 22 of the 25 departments in the sample. 
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The outdoor area provides considerable additional work and storage 
space. 
16. A land laboratory for crop production, livestock housing and hold­
ing pens rated 5.1, 4.3, and 4.9, respectively, indicating these 
items were not considered as highly important as other facility 
areas by the teacher educator panel. The teacher educator panel 
being primarily agricultural mechanics specialists may account for 
the differences in ratings of these items when compared to other 
facility areas such as the classroom and agricultural mechanics 
laboratory. 
17. Greenhouse facility areas were a part of two department's total 
vocational agriculture facilities. Both were constructed during 
the past year and indicated a probable trend in program and facil­
ity emphasis. 
18. A significant difference existed between the evaluators' mean 
facility scores. The means for the teacher evaluation scores were 
higher than the researcher evaluation scores for the classroom, 
agricultural mechanics laboratory and the total facility. 
A review of the scores for the classroom and agricultural 
mechanics laboratory facility related items revealed the items 
that were frequently nonmatched. For the classroom facility area, 
nonmatch frequencies were as follows; electrical outlet interval 
(9); number of entrance doors (6); ceiling height (6); storage 
space (5) ; entrance door width (5) ; and window distance above the 
floor (5). For the agricultural mechanics laboratory nonmatches 
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were as follows: electrical outlet interval (12); exhaust system 
(12); width to length ratio (11); sump type drain (9); electrical 
overhead bus ways (8); tool storage space (8); and safety zoning 
(8). Misinterpretation of the facility related items may have 
contributed to the difference in mean scores among evaluators. 
The teachers may have also rated items based on the performance of 
the facility related item which may have altered their ratings. 
A review of the nonmatch scores by departments of vocational 
agriculture was reported. The classroom and agricultural mechanics 
laboratory were combined. One department's nonmatches for the two 
facility areas numbered 21 or 50 percent of the possible items 
while two department's nonmatch ratings numbered 20 (47.6 per­
cent). One of the department's nonmatches numbered 14 (33.3 per­
cent) and three others were 12 (28.6 percent). It is apparent 
from the data presented that misinterpretation of the rating scale 
may have contributed to the difference in mean scores of the eval­
uators . 
19. There was no significant difference between the mean scores of 
facilities located in separate buildings and those integrated into 
the ma-in building. The facility related items identified in the 
instrument probably were provided regardless of facility loca­
tion. 
20. Results of the analysis revealed that no significant difference 
existed between the mean evaluation scores of shared facilities 
and those not shared. Generally the advantage of shared facili­
ties is the improved availability of equipment. This would not 
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affect the facility score which might help explain why significant 
differences did not exist. 
21. No significant difference existed between the mean hours of use of 
the facilities located in separate buildings and those integrated 
into the main building. For this sample facility location appar­
ently did not affect the number of hours of use. 
22. No relationship existed between age of facility and total facility 
score. Older facilities may have been maintained or improved to 
remain on par with those that were newer. 
23. There was a significant positive correlation between hours of use 
and facility score. The tendency was for departments with higher 
facility scores to use the facility more hours per day. The 
higher scoring facility may have provided sufficient inducement to 
the teacher to utilize the facility more extensively. 
Recommendations 
The recommendations.determined as a result of the study are : 
1. Evaluation has become an ever-increasing priority in education and 
vocational agriculture alike. Evaluation of facilities should be 
included as an integral part of an overall continuous program 
evaluation cycle. 
2. The instrument developed as a result of this study will provide a 
useful means to identify strengths and weaknesses of vocational 
agriculture facility areas. The minimum recommendations and rat­
ings of importance will serve as an excellent guideline for evalu­
ation of facilities by teachers, administrators, advisory councils. 
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state supervisors and teacher educators. The recommendations and 
ratings will provide additional information for North Central 
Accreditation self-review and committee evaluations. In addition, 
the minim,rm recommendations and ratings of importance will provide 
supplemental guidelines that may be used in conjunction with the 
Iowa Standards for Quality Programs of Vocational Agriculture 
adopted in July of 1978. 
Additional research in all areas of specialized programs of voca­
tional agriculture is required to determine what facilities are 
needed and the minimum recommendations. 
The relatively low scores of some of the facility areas in the 
study would indicate a need for schools to prioritize facility 
improvements. 
A number of areas closely associated with facilities warrant fur­
ther study. Among those were: implications of facilities shared 
with other programs, tools and equipment, safety, and economics of 
facility operation or management. 
Planners of new facilities for vocational agriculture should meet 
or exceed the minimum recommended specifications. Provide in addi­
tion to the classroom and agricultural mechanics laboratory sepa­
rate storage rooms for each area. A separate tool storage room 
for large portable items is recommended. A separate supply stor­
age area adjacent to the agricultural mechanics laboratory greatly 
improves the use of the laboratory. Providing a locker area 
within the agricultural mechanics laboratory will greatly reduce 
student problems which could result in a separate locker room. An 
65b 
outdoor area that is hardsurfaced and enclosed by a fence or wall 
greatly extends the laboratory work and storage area. 
66 
REFERENCES 
American Vocational Association. 1971. Vocational education and self-
evaluation: The vocational education instructor appraises product and 
process. American Vocational Association, Washington, D.C. 
Bear, W. F. 1976. Facility planning for vocational agriculture. Agricul­
tural Education Magazine 49:51, 52, 61. 
Bear, W. F., and Thomas A. Hoemer. 1978. Planning, organizing and teach­
ing agricultural mechanics. 1st printing. Hobar Publications, St. Paul, 
Minnesota. 
Borg, Walter R., and Meredith D. Gall. 1971. Educational Research: An 
Introduction. 2nd edition. David McKay Company, Inc., New York. 
Carson, A. L. 1977. Providing adequate vo-ag facilities - a high priority. 
Agricultural Education Magazine 50:16. 
Carter, J. M. 1976. Planning high school facilities. Agricultural Educa­
tion Magazine 49:58-59. 
Finsterbach, F. C., and W. C. McNeice. 1969. Creative facilities for 
occupational education. Artcraft - Burow Printers and Lithographers, 
Buffalo, N.Y. 
Key, James P. 1977. Editorial-facilities and effective vo-ag programs - A 
relationship? Agricultural Education Magazine 50:3. 
MacConnell, J. D. 1969. Planning for school buildings. Prentice-Hall, 
Inc., Englewood Cliffs, New Jersey. 
Patton, J. E. 1973. Planning for programs in vocational-technical educa­
tion in secondary schools: A handbook for local administrators. Division 
of Vocational and Technical Education, Mississippi State Department of Edu­
cation, Jackson, Mississippi. 
Prakken, Lawrence W. 1965. Modern school shop planning. Prakken Publica­
tions, Inc., Ann Arbor, Michigan. 
Rogers, C. J. 1976. The Agricultural mechanics laboratory. Department of 
Education, Tallahassee, Florida. 
School Shop Development Research and Planning. 1966. Rockwell Manufactur­
ing Company, Pittsburgh, Pennsylvania. 
Shinn, Glen. 1978. Planning facilities for programs in vocational agri­
culture/ agribusiness. RCU Project Report. University of Missouri, 
Columbia, Missouri. 
67 
State of Iowa, Department of Public Instruction. 1974. Recommended guide­
lines for sites, facilities, and equipment. Department of Public Instruc­
tion, Des Moines, Iowa. 
State of Oregon, State Department of Education and Oregon State University. 
1966. Planning vocational agriculture facilities. Division of Community 
Colleges and Vocational Education, State Department of Education and Oregon 
State University, Corvallis, Oregon. 
State of South Carolina, Department of Education. 1968a. Facilities for 
agriculture education curriculums. Clemson University, South Carolina 
Vocational Education Media Center. South Carolina State Department of Edu­
cation, Agricultural Education Section, Columbia, South Carolina. 
State of South Carolina, Department of Education. 1968b. Summary of voca­
tional agriculture facility standards in 27 states. Clemson University, 
South Carolina Vocational Education Media Center. South Carolina State 
Department of Education, Agricultural Education Section, Columbia, South 
Carolina. 
68 
ACKNOWLEDGMENTS 
Agricultural education has been a very important part of my life since 
I first enrolled in high school vocational agriculture in 1956. Many 
teachers have touched my life since then and particularly during the past 
two years of graduate studies. I've had the opportunity to develop profes­
sionally and personally. I wish to express sincere thanks and appreciation 
to all my teachers, but especially; 
To Dr. Thomas A. Hoemer for providing the staff appointment, for 
serving as co-major Professor, for providing an opportunity for many learn­
ing experiences, and for being himself. 
To Dr. David L. Williams for serving as co-major Professor, for advice 
and encouragement, and for his never-ending sincerity. 
To Dr. Harold R. Crawford, Dr. Clarence W. Bockhop, and Professor 
Albert M. Sherick for serving on my graduate committee and to each one for 
their individual efforts of support and encouragement. 
To the vocational agriculture teachers for their excellent cooperation 
in this research project. 
To my wife, Kathy, and sons, John and Everett, for their help in every 
way possible. 
This research study was approved by the University Human Subjects 
Review Committee. 
69 
APPENDIX A: SCHOOLS AND VOCATIONAL AGRICULTURE 
TEACHERS PARTICIPATING IN THE STUDY 
70 
Random Sample of Iowa Vocational Agriculture Departments 
with Facilities Ten Years of Age or Less, 1977-78 
Post Office School District Instructor 
1. Aft on 50830 East Union Comm. Bill R. Marsh 
2. Akron 51001 Akron Comm. John Ziniel 
3. Algona 50511 Algona Comm. Wendell K. Phelps 
4. Alleman 50007 North Polk Comm. Thomas P. Coiry 
5. Anita 50020 Anita Comm. Allen D. McGranaham 
6. Argyle 52619 Central (Lee) Comm. Robert E. Dodds 
7. Bedford 50833 Bedford Comm. Gordon R. Kennedy 
8. Bloomfield 52537 Davis County Comm. DeWitt S. Shelton 
Willis W. Hoffman 
9. Bussey 50044 Twin Cedars Comm. Lee R. Daub 
10. Coggon 52218 North Linn Comm. Joseph W. Yedlik 
11. Creston 50801 Creston Comm. Galen R. Zumbach 
12. Edgewood 52042 Edgewood-Colesburg Comm. William 0. Kenney 
13. Guthrie Center 50115 Guthrie Center Comm. Nicholas N. Bradley 
14. Ida Grove 51445 Ida Grove Comm. William D. Drey 
15. Inwood 51240 West Lyon Comm. Steven R. Gylling 
Dale W. Hartman 
16. LeGrand 50142 L-D-F Comm. Charles R. Pilling 
17. Mediapolis 52637 Mediapolis James R. Howell 
18. Milford 51351 Milford Comm. Terry L. Pedersen 
19. Prairie City 50228 Prairie City Comm. Thomas G. Ross 
20. Redfield 50233 Dexfield Comm. David P. Grill 
21. Sheldon 51201 Sheldon Comm. Frederick A. VanLoh 
22. Sidney 51652 Sidney Comm. Thomas W. Greedy 
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Post Office School District Instructor 
23. Sigoumey 52591 Sigoumey Comm. Thomas D. Davis, Jr. 
24. Wapello 52653 Wapello Comm. Paul L. Peterson 
25. West Union 52175 North Fayette Co. Comm. William P. Stephens 
Brian E. Harper 
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APPENDIX B; SURVEY FOR INSTRUMENT DEVELOPMENT 
AGRICULTURAL EDUCATION DEPARTMENT 
IOWA STATE UNIVERSITY 
Ames, Iowa 
DEVELOPMENT OF A FACILITY PLANNING AND EVALUATION TECHNIQUE FOR VOCATIONAL AGRICULTURE 
PART 1 
DIRECTIONS; Each facility area and facility related Item listed below may contribute to and support the objectives of 
vocational agriculture. Respond to each Item Indicating how Important you feel each Is In contributing to 
and supporting the objectives of agricultural production programs In vocational agriculture. If you feel 
a particular Item Is of utmost Importance In this regard, write "9" on the line In front of the Item. If 
you feel an Item Is of no Importance, write "1" on the line. Use any number from 1 to 9 to Indicate the 
Importance of each Item. Use the following scale when responding to each Item. 
1 2 3 5 5 S 7 8 9 
no average utmost 
Importance Importance Importance 
Also Indicate as appropriate the minimum acceptable size, number of, etc. you would recommend for each ^ 
Item In the right hand column entitled "minimum recommended". 
CLASSROOM 
Importance 
Classroom 
, Room size (area per student) 
(area-total) 
Table space (per student) 
Storage space (total) 
Magazine rack (total) 
Chalkboard (area-total) 
Bulletin board (area-total) 
Entrance door(s) 
Entrance door width 
Lighting (on table) 
Ce 11Ing height 
Elec. outlets - 120V (Interval) 
Windows (distance above floor) 
Floor tiled or carpeted 
Acoustical treated celling 
MInImum 
Recommended 
sq.ft. 
sq.ft. 
11near ft. 
1 Inear ft. 
1 Inear ft. 
sq.ft. 
sq.ft. 
number 
feet 
foot candles 
feet 
feet 
feet 
CLASSROOM STORAGE AREA 
Importance 
Classroom storage area 
Part of classroom 
Separate room from classroom 
Space provided (area-total) 
Storage space (total) 
CLASSROOM LABORATORY AREA 
Importance 
Classroom laboratory area 
Part of classroom 
Separate room from classroom 
Space provided (area-total) 
Counter work space (total) 
Emergency shower - eye wash 
Utilities (gas, water, air) 
Window to classroom 
Floor drain 
Lighting, floor & celling as classroom 
Minimum 
Recommended 
sq.ft. 
1inear ft. 
Minimum 
Recommended 
sq.ft. 
1inear 
s q . f t ,  
ft. 
OFFICE AREA 
Importance 
Office area 
Part of classroom 
Separate room from classroom 
Room size (area-total/instructor) 
Lighting (on desk) 
Door to outside entrance or hall 
Door to Ag. Mech. Lab 
Door to classroom 
Window to classroom 
Window to Ag. Mech. Lab 
Telephone 
Minimum 
Recommended 
sq.ft. 
foot candl 
AGRICULTURAL MECHANICS LABORATORY 
Importance 
Agricultural Mechanics Lab 
Room size (area per student) 
(area-total) 
Open floor space (area-total) 
Width to length ratio 
__Wldth 
CellIng height 
Overhead door width 
Overhead door height 
Service door(s) 
Windows (area-total) 
Lighting (at work areas) 
Elec. outlets-120V (Interval) 
Elec. overhead bus ways 
Tool storage space (area-total) 
Bench space (linear-total) 
Dust collection 
Exhaust - welding, monoxide 
Spray booth (area-total) 
Sump type drain 
Compressed air outlets 
Floor sealed concrete 
Concrete apron to overhead door 
Hoist 
Minimum 
Recommended 
sq.ft. 
sq.ft. 
sq.ft. 
ratio 
feet 
feet 
feet 
feet 
number 
sq.ft. 
foot candl 
feet 
sq.ft. 
feet 
_sq. ft. 
feet 
number 
AGRICULTURAL MECHANICS LABORATORY (Con't) 
Importance 
Fire alarm system 
G.F.C.I, (outdoor outlets) 
Safety zoning 
Non-skid (around machines) 
TOOL STORAGE AREA 
Importance 
_Tool storage area 
Part of Ag. Mech. Lab 
"Separate tool storage room 
Space provided (area-total) 
Storage space (linear-total) 
_Bench space (linear-total) 
Wall panels In Ag. Mech. Lab 
SUmy STORAGE AREA 
Importance 
Supply storage area 
Part of Ag. Mech. Lab 
Separate supply storage room 
Space provided (area-total) 
Length of supply area 
Outside entrance ^wldth) 
Entrance to Ag. Mech. Lab (width) 
Two-level storage 
LOCKER AREA 
Importance 
Locker area 
Part of Ag. Mech. Lab 
Separate locker room 
Space provided (area-total) 
Lockers provided, one for every two 
students 
Restroom provided, boys & girls 
Wash area provided 
Minimum 
Recommended 
Minimum 
Recommended 
sq.ft. 
"feet 
feet 
-J f-
Minimum 
Recommended 
sq.ft. 
feet 
feet 
feet 
Minimum 
Recommended 
_sq. ft. 
number 
sq.ft. 
OUTVOOR AREAS 
Importance 
Outdoor area, adjacent to Ag. Mech. 
Lab 
Space provided (area-total) 
_Hardsurfaced (area-total) 
Roofed (area-total) 
Fence or wall (height) 
Minimum 
Recommended 
sq.ft. 
sq.ft. 
sq.ft. 
feet. 
OUTPOOn AREAS (Cont') 
Importance 
Sump type drain 
Loading ramp (width) 
Entrance gate (length) 
Area wel1 1Ighted 
Land lab (crop production) 
Livestock housing 
Livestock holding pens 
Minimum 
Recommended 
feet 
feet 
foot candles 
acres 
PART 11 
DIRECTIONS: The facility areas Identified In Part 1 of this survey may contribute to and support the objectives of Vo Ag 
programs other than agricultural production. Respond to each facility area listed below Indicating how 
Important you feel each Is In contributing to and supporting the objectives of specialized Vo Ag programs. 
Use the 1-9 rating scale described In Part 1 In responding to each facility area for each specialIzed program. 
Also specify additional facility areas you would recommend for each type of specialized Vo Ag program listed 
and rate Importance. Indicate the minimum recommended size of the additional facility areas, 
IMPORTANCE (1-9 Rating Scale) SPECIFY 
FACILITY 
AREAS 
Other 
SpecialIzed 
Programs In 
Vocational 
Agriculture 
Minimum 
Recommended (1-9 Rating 
Score) 
Importance 
Area/ 
Student 
Total 
Area 
Additional 
11ty Areas 
Agrlcultural 
Supplles/Serv. 
Agrlcultural 
Mechanics 
Agricultural 
Products 
Horticulture 
Renew. Nat. 
Resources 
Forestry 
Pre-Voc. Expl. 
Agri-business 
Education 
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APPENDIX C: CORRESPONDENCE 
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Letter to Teacher Educators 
78 
loWfl StCltC University of science and Technology 
M 
II Ames, Iowa 50011 
Department of Agricultural Education 
223 Curtiss Hal 1 
Telephone 515-294-5145 
Dear Agricultural Educator: 
Thank you for agreeing to participate in this study of vocational agriculture 
facilities. The primary objective is to develop and test a facility planning 
and evaluation technique that can be used by teachers, teacher educators, 
administrators and others to maintain, improve and plan new facilities for 
programs of vocational agriculture. 
Your part in this study will be to give your expert opinion of the importance 
of various facility areas and facility related items in contributing to and 
supporting the objectives of vocational agriculture. Further, you are asked 
to indicate minimum recommendations as related to the various items selected. 
Your responses will be combined with those of eleven other agricultural educa­
tors from the Central Region States and used to develop a facility evaluation 
instrument. The evaluation instrument will consist of the facility related 
items with weighted values for each as determined by the combined response and 
a series of columns used to score the facility being evaluated. A group of 
Iowa Vo Ag department facilities will then be evaluated using the developed 
instrument. 
We thank you in advance for your contribution in this effort to obtain useful 
information related to planning and evaluating vocational agricultural facil­
ities. All individual responses will be held in strict confidence. We will 
provide you with an abstract of the study and a copy of the evaluation instru­
ment when completed. 
Enclosed is a stamped, self-addressed envelope for the return of the survey 
instrument. 
Sincerely yours. 
Victor A. Bekkum 
Project Director 
Ag. Ed. Dept. 
Thomas A. Hoerner 
Professor 
Ag. Ed. Dept. 
VAB/TAH/dmf 
Enclosure 
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Letter and Retuim Postcard to Vocational 
Agriculture Teachers 
loWU StClte UrUVCrSltlj of science and Technolo 
80 
Ames, Iowa 50011 
May 4, 1978 Department of Agricultural Education 223 Oirtiss Hall 
Telephone 515-294-5872 
Your school district has been identified as one which has provided 
new or remodeled facilities for the vocational agriculture program within 
approximately the past ten years. I'd like to visit your department for 
the purpose of collecting specific facility information that will enable 
us to test a facility planning and evaluation technique currently being 
developed. 
The technique will basically consist of a written instrument designed 
to collect facility information such as room sizes, storage space, door 
size, ceiling height to name a few. The instrument would be mailed to you 
prior to my visit to be completed by the time I arrive. At that time I will 
independently complete the same instrument in order to statistically com­
pare the information collected. All individual information will be held in 
strict confidence and only be used as group information. 
During the visit I would also like to photograph various aspects of 
your facility to develop a slide presentation that would be used in our 
teacher education program. 
In order to minimize travel, I'd like to establish a schedule to visit 
your school and others during the week of May 22, 1978. Please return the 
enclosed postcard indicating whether or not you will be able to participate. 
!f you will participate, would you take a moment to block out the periods 
during the week I indicated when you have classes or other definite commit­
ments? 
Your cooperation in this study would be most appreciated. As soon as 
the cards are returned I'll develop a schedule and contact all participants 
by letter as to the exact time I'll be at your school. 
Sincerely, 
Victor A. Bekkum 
Project Director 
Agricultural Education Dept. 
VAB/dmf 
Enclosure 
May 4, 1978 
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loWCl UillVCrSltlj of science and Technolo Ames, Iowa 50011 
Department of Agricultural Education 
223 Curtiss Hall 
Telephone 515-294-5872 
Your school district has been identified as one which has provided new or 
remodeled facilities for the vocational agriculture program within approx­
imately the past ten years. I'd like to visit your department for the 
purpose of collecting specific facility information that will enable us to 
test a facility planning and evaluation technique currently being developed. 
The technique will basically consist of a written instrument designed to 
collect facility information such as room sizes, storage space, door size, 
ceiling height to name a few. The instrument would be mailed to you prior 
to my visit to be completed by the time I arrive. At that time I will 
independently complete the same instrument in order to statistically com­
pare the information collected. All individual information will be held in 
strict confidence and only be used as group information. 
During the visit I would also like to photograph various aspects of your 
facility to develop a slide presentation that would be used in our teacher 
education program. 
In order to minimize travel, I'd like to establish a schedule to visit your 
school and others during the days of May 30 and 31. Please return the 
enclosed postcard indicating whether or not you will be able to participate. 
If you will participate, would you take a moment to block out the periods 
during the days I indicated when you have classes or other definite commit­
ments? 
Your cooperation in this study would be most appreciated. As soon as the 
cards are returned I'll develop a schedule and contact all participants by 
letter as to the exact time I'll be at your school. 
Sincerely, 
Victor A. Bekkum 
Project Director 
Agricultural Education Dept. 
VAB/dmf 
Enclosure 
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Name: YES, I will participate 
School; NO, I can't participate 
MON. 
TUE. 
WED. 
THU. 
FRI. 
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Letter to Teachers with Visit Information 
84 
Iowa State Universftu o/sdma w 
m: 
May 16, 1578 
II Ames, iowa 5ùùi0 
Department of Agricultural Education 
2l4A Davidson Hall 
Telephone: 515/294-5145 
Dear Cooperator: 
Thanks for agreeing to participate in this study of vocational 
agriculture facilities. 
Enclosed is the "visit schedule" I will attempt to follow in 
testing my facility evaluation technique. I was not able to 
schedule all Vo Ag departments during open periods although 
this should not present serious problems. It would help consid­
erably if you can complete the general information on page 1 
and the column titled "ACTUAL" on each page of the enclosed 
instrument by the time I arrive. Upon arrival at your school, I 
will discuss the evaluation process further with you. Then 1 
will also evaluate the facility and photograph some of your 
faci1ity areas. 
I appreciate your cooperation in this project. I am sure you 
will be interested in the outcome of the evaluation and I'll be 
happy to provide you with the final results when I have them 
completed. 
I look forward to visiting your department. 1 am sure this will 
be a rewarding experience for me. 
Sincerely, 
Victor A. Bekkum 
VAB/dmf 
Enclosures 
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APPENDIX D: MINIMUM RECOMMENDATIONS 
AND RATINGS OF IMPORTANCE 
86 
Table D-1. Mean scores of the minimum recommendations and ratings of 
importance of the facility related items for production pro­
grams of vocational agriculture 
Rating of 
Minimum importance 
Facility related items recommendations (1-9 scale) 
Classroom 
Room size (area total) 910 sq. ft. 7.4 
(area/student) 42 sq. ft. 7.4 
Table space (per student) 2.5 linear ft. 7.4 
Storage space (total) 84 linear ft. 7.5 
Magazine rack (total) 22 linear ft. 6.5 
Chalkboard (area total) 60 sq. ft. 7.5 
Bulletin board (area total) 40 sq. ft. 6.9 
Entrance door(s) 2 number 7.4 
Entrance door width 3 feet 6.5 
Lighting (on table) 75 foot candles 7.3 
Ceiling height 10 feet 6.6 
Electric outlets-120V (interval) 8 feet 6.8 
Windows (distance above floor) 5 feet 5.1 
Floor tiled or carpeted 7.3 
Acoustical treated ceiling 7.9 
Classroom Storage Area 
Part of classroom 5.3 
Separate room from classroom 7.8 
Space provided (area total) 140 sq. ft. 8.0 
Storage space (total) 110 linear ft. 7.8 
Classroom Laboratory Area 
Part of classroom 6.8 
Separate room from classroom 4.6 
Space provided (area total) 285 sq. ft. 7.3 
Counter work space (total) 20 linear ft. 7.5 
Emergency shower-eye wash 7.0 
Utilities (gas, water, air) 8.4 
Window to classroom 25 sq. ft. 6.4 
Floor drain 6.7 
Lighting, floor & ceiling as classroom 8.4 
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Table D-1. (continued) 
Rating of 
Minimum importance 
Facility related items recommendations (1-9 scale) 
Office Area 
Part of classroom 1.9 
Separate room from classroom 8.5 
Room size (area total/instructor) 115 sq. ft. 8.3 
Lighting (on desk) 80 foot candles 7.5 
Door to outside entrance or hall 7.0 
Door to Ag. Mech. Lab 6.6 
Door to classroom 7.6 
Window to classroom 8.2 
Window to Ag. Mech. Lab 8.3 
Telephone 9.0 
Agricultural Mechanics Laboratory 
Room size (area total) 3000 sq. ft. 8-7 
(area/student) 150 sq. ft. 8.7 
Open floor space (area total) 1700 sq. ft. 8.3 
Width to length ratio 1:1.5-2 ratio 6.8 
Width 40 feet 7.3 
Ceiling height 17 feet 8.4 
Overhead door width 17 feet 8.4 
Overhead door height 14 feet 8.4 
Service door(s) 2 number 8.1 
Windows (area total) 230 sq. ft. 4.2 
Lighting (at work areas) 80 foot candles 8.2 
Electric outlets-120V (interval) 8 feet 8.4 
Electric overhead bus ways 7.0 
Tool storage space (area total) 140 sq. ft. 8.3 
Bench space (linear total) 100 feet 8.3 
Dust collection 7.2 
Exhaust-welding, monoxide 8.9 
Spray booth (area total) 140 sq. ft. 4.5 
Sump type drain 12 feet 7.4 
Compressed air outlets 5 number 7.1 
Floor sealed concrete 8.2 
Concrete apron to overhead door 8.2 
Hoist 8.0 
Fire alarm system 8.5 
G.F.C.I, (outdoor outlets) 8.5 
Safety zoning 7.8 
Nonskid (around machines) 7.6 
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Table D-1. (continued) 
Rating of 
Minimum importance 
Facility related items recommendations (1-9 scale) 
Tool Storage Area 
Part of Ag. Mech. Lab 7.9 
Separate tool storage room 6.3 
Space provided (area total) 100 sq. ft. 8.0 
Storage space (linear total) 25 feet 6.7 
Bench space (linear total) 57 feet 6.7 
Wall panels in Ag. Mech. Lab 8.0 
Supply Storage Area 
Part of Ag. Mech. Lab 6.2 
Separate supply storage room 7.5 
Space provided (area total) 340 sq. ft. 8.3 
Length of supply area 22 ft. 7.9 
Outside entrance (width) 7 feet 5.7 
Entrance to Ag. Mech. Lab (width) 6 feet 7.5 
Two-level storage 4.9 
Locker Area 
Part of Ag. Mech. Lab 6.1 
Separate locker room 4.6 
Space provided (area total) 175 sq. ft. 6.0 
Lockers provided, one for every two 
students 30 number 6.7 
Restroom provided, boys and girls 100 sq. ft. 7.8 
Wash area provided 8.5 
Outdoor Area 
Outdoor area adjacent to Ag. Mech. Lab 8.5 
Space provided (area total) 2100 sq. ft. 7.8 
Hardsurfaced (area total) 1500 sq. ft. 7.7 
Roofed (area total) 500 sq. ft. 6.9 
Fence or wall (height) 8 feet 7.8 
Sump type drain 5.8 
Loading ramp (width) 10 feet 6.2 
Entrance gate (length) 23 feet 8.1 
Area well lighted 35 foot candles 6.9 
Land lab (crop production) 22 acres 5.1 
89 
Table D-1. (continued) 
Rating of 
Minimum importance 
Facility related items recommendations (1-9 scale) 
Livestock housing 4.3 
Livestock holding pens 4.9 
Additional Facility Areas 
Greenhouse (total area) 1200 sq. ft. 9.0 
(area/student) 65 sq. ft. 9.0 
Headhouse (total area) 550 sq. ft. 9.0 
Table D-2. Mean scores of the ratings of importance of the facility areas for specialized programs of 
vocational agriculture 
Specialized program 
Class- Class-
Class- room room 
room storage lab 
Facility areas 
Office 
Ag. 
mech. 
lab 
Tool Supply Locker Outdoor 
storage storage area areas 
Production agriculture 8.1 8.6 6.8 8.4 8.9 8,6 8.7 7.6 8.5 
Agricultural supplies/ 
service 8.8 7.9 6.9 7.0 4.2 4.3 7.6 5.8 3.9 
Agricultural mechanics 7.8 7.2 5.1 7.2 9.0 9.0 8.8 8.3 7.7 
Agricultural products 8.7 7.7 7.1 7.2 4.7 4.7 7.2 6.2 4.6 
Horticulture 8.1 7.8 6.8 7.1 6.7 7.2 8.4 7.1 7.4 
Renewable natural 
resources 8.0 7.0 6.0 7.0 4.7 5.9 7.6 6.1 7.8 
Forestry 6.4 6.8 5.4 6.7 6.6 7.2 7.3 6.1 8.6 
Pre-vocational agri­
business education 8.7 7.5 5.1 6.0 5.3 5.2 6.2 5.5 3.0 
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APPENDIX E: FACILITY EVALUATION AND PLANNING INSTRUMENT 
FACILITY PLANNING AND EVALUATION TECHNIQUE FOR VOCATIONAL AGRICULTURE 
SCHOOL: DATE: 
INSTRUCTOR(S) : 
EVALUATOR: 
PROGRAM EMPHASIS: (Rank the program areas that apply; rank the area of major emphasis 
first; second most emphasis; etc.) 
Production Agriculture Horticulture 
Agricultural Supplies/Service Renewable Natural Resources 
Agricultural Mechanics Forestry 
Agricultural Products Pre-Vocational Exploratory Agri­
business Education 
PROGRAM ENROLLMENT: (indicate number, list semester courses below) 
Vo Ag 1 
Vo Ag 11 
Vo Ag III 
Vo Ag IV 
Total High School Enrollment 
DIRECTIONS: l) Determine "ACTUAL" measurements and record in that column, 
2) Indicate number "RATING" for all items according to the following scale 
0 - Does not exist 
1 - Less than minimum recommended 
2 - Meets minimum recommended 
3 - Exceeds minimum recommended 
EXAMPLE : 
CLASSROOM 
Room size (area total) 
(area/student)* 
Table space (per student) 
Minimum 
Recommended 
910 sq.ft. 
42 sq.ft. 
2.5 1inear ft. 
ACTUAL RATING 
* area divided by largest class 
CLASSROOH 
Room size (area total) 
(area/student)* 
Table space (per student)** 
Storage space (total) 
Magazine rack (total) 
Cha1kboard (area tota1) 
Bulletin board (area total) 
Entrance door (s) 
Entrance door width 
Lighting (on table) 
Cei1ing height 
Elec. outlets - 120V (interval) 
Windows (distance above floor) 
Floor tiled or carpeted 
Acoustical treated ceiling 
2 
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Minimum 
Recommended ACTUAL RATING 
910 sq.ft. 
42 sq.ft. 
2.5 linear feet 
84 linear feet 
22 1 i nea r feet 
60 sq.ft. 
40 sq.ft. 
2 number 
3 feet 
75 foot candles 
10 feet 
8 feet 
5 feet 
CLASSROOM STORAGE AREA 
Part of classroom 
Separate room from classroom 
Space provided (area total) 140 sq.ft. 
Storage space (total) 110 linear ft. 
CLASSROOM LABORATORY AREA 
Part of classroom 
Separate room from classroom 
Space provided (area total) 285 sq.ft. 
Counter work space (total) 20 linear ft. 
Emergency shower - eye wash 
Utilities (gas, water, air) 
Window to classroom 25 sq.ft. 
Floor drain 
Lighting, floor & ceiling as classroom 
OFFICE AREA 
Part of classroom 
Separate room from classroom 
Room size (area total/instructor) 115 sq.ft. 
Lighting (on desk) 80 foot candles 
Door to outside entrance or hall 
Door to Ag. Mech. Lab 
Door to classroom 
Window to classroom 
Window to Ag. Mech. Lab 
Telephone 
*area divided by largest class 
**length divided by largest class 
AGRKULTUUL MECHANICS LABOPJjm 
Room size (area total) 
(area/studenti* 
Open floor space (area total) 
Width to length ratio 
Width 
Cei1ing height 
Overhead door width 
Overhead door height 
Service door (s) 
Windows (area total) 
Lighting (at work areas) 
Elec. outlets - 120V (interval) 
Elec. overhead bus ways 
Tool storage space (area total) 
Bench space (linear total) 
Dust collection 
Exhaust - welding, monoxide 
Spray booth (area total) 
Sump type drain 
Compressed air outlets 
Floor sealed concrete 
Concrete apron to overhead door 
Hoist 
Fire alarm system 
G.F.C.I, (outdoor outlets ) 
Safety zoning 
Non-skid (around machines) 
3 
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Minimum 
Recommended ACTUAL RATING 
^Cvu sq.ft. 
150 sq.ft. 
1700 sq.ft. 
1:1.5-2 ratio 
40 feet 
17 feet 
17 feet 
14 feet 
2 number 
230 sq.ft. 
80 foot candles 
8 feet 
140 sq.ft. 
100 feet 
140 sq.ft. 
12 feet 
5 number 
TOOL STORAGE AREA 
Part of Ag. Mech. Lab 
Separate tool storage room 
Space provided (area total) 100 sq.ft. 
Storage space (linear total) 25 feet 
Bench space (linear total) 57 feet 
Wall panels in Ag. Mech. Lab 
SUPPLY STORAGE AREA 
Part of Ag. Mech. Lab 
Separate supply storage room 
Space provided (area total) 340 sq.ft. 
Length of supply area 22 feet 
Outside entrance (width) 7 feet 
Entrance to Ag. Mech. Lab (width) 6 feet 
Two-level storage 
*area divided by largest class 
4 
LOCKER AREA „95 
Minimum 
Recommended ACTUAL RATING 
Part of Ag. Mech. Lab 
Separate locker room 
Space provided (area total) 175 sq.ft. 
Lockers provided, one for every 
two students 30 number 
Restroom provided, boys & girls 100 sq.ft. 
Wash area provided 
OUTDOOR AREAS 
Outdoor area, adjacent to Ag. Mech. 
Lab 
Space provided (area total) 2100 sq.ft. 
Hardsurfaced (area total) 1500 sq.ft. 
Roofed (area total) 500 sq.ft. 
Fence or wall (height) 8 feet 
Sump type drain 
Loading ramp (width) 10 feet 
Entrance gate (length) 23 feet 
Area well lighted 35 foot candles 
Land lab (crop production) 22 acres 
Livestock housing 
Livestock holding pens 
ADDITIONAL FACILITY AREAS 
Greenhouse (total area) 1200 sq.ft. 
(area/student)* 65 sq.ft. 
Headhouse (total area) 550 sq.ft. 
*area divided by largest class 
Rate your existing facility on the basis of meeting the needs of the eight special­
ized programs in vocational agriculture listed below. If you feel your facility 
definitely meets the needs of each type of program, write 9 on the line in front of 
it. If you feel your facility definitely does not meet the needs, write 1. Use 
any number from 1 to 9 to indicate how you feel in regard to your facility meeting 
the needs of the various types of specialized programs of vocational agriculture. 
T 8 9 
Definitely does 
meet the needs 
Horticulture 
Resources _Renewable Natural 
"Forestry 
_Pre-vocational Exploratory 
Agri-business Education 
1 2 3 
Definitely does not 
meet the needs 
Production Agriculture 
_Agricultural Supplies/Service 
[Agricultural Mechanics 
Agricultural Products 
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FACILITY USE SURVEY 
Interview 
What is the age of the vo ag facility areas? 
classroom ag. mech. lab greenhouse Other 
Does your vo ag department use other facility areas in the school on a reg­
ular basis? If yes, please identify them. 
Are the vo ag facility areas used by other departments or program areas? 
If yes, indicate the facility areas used and departments or program 
areas using them. 
Facility Area Department or Program Area 
If any facility areas are shared, what problems have been encountered? 
How many periods are there in the school day? 
What is the period length? 
How many periods per day are each of the facility areas used for vo ag 
classes? 
classroom ag. mech. lab greenhouse Other 
How many periods per day are each of the facility areas used by the vo ag 
department for individual student or group activities other than classes? 
classroom ag. mech. lab greenhouse Other 
How many adult and young farmer classes were conducted during the 1977-78 
school year? ^ 
Number of hours for each class . 
What vo ag facility areas were used for adult and young farmer classes? 
How many hours was each area used? 
classroom ag. mech. lab greenhouse Other 
